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MAIN    LINE    NATURAL  GAS   SALES   TO    INDUSTRIAL   USERS 

by 

Fay  B.  Dillard! 


ABSTRACT 

This  Bureau  of  Mines  report  reviews  the  disposition  of  natural  gas  as 
lielivered  to  industrial  consumers  via  main  line  sales.   Salient  information 
,)n  main  line,  or  direct,  natural  gas  sales  to  industrial  users  is  presented 
!)y  State,  standard  industrial  classification  code  (SIC),  revenue,  and  type  of 
jales  for  the  years  1968  through  1973. 

INTRODUCTION 

This  study  was  compiled  from  data  reported  by  all  domestic  natural  gas 
(-ompanies  required  to  file  with  the  Federal  Power  Commission  annual  reports  of 
'nain  line  natural  gas  sales  to  industrial  users  (FPC  Form  No.  2,  pp.  519-520). 
jCn  contracting  for  main  line  natural  gas  sales,  the  buyer  and  seller  negiotate 
:he  price  for  such  sales,  which  are  not  subject  to  direct  regulation  by  the 
'ederal  Power  Commission.  However,  the  FPC  may  interest  itself  in  whether  the 
sales  carry  their  share  of  the  total  pipeline  costs.  In  some  instances,  State 
Jtility  Commissions  may  regulate  the  prices  in  certain  contracts. 

The  FPC  in  1966  required  the  reporting  natural  gas  companies  to  classify 
".heir  industrial  sales  between  "field  sales"  and  "transmission  sales."  The 
lata  contained  in  this  publication  are  solely  transmission  sales ,  defined  by 
'PC  as  those  made  from  points  along  transmission  lines  not  within  gasfields 
)r  production  areas.   Additionally,  the  FPC  requires  that  individual  customer 
••ales  of  50,000  Mcf  or  more  be  reported  separately.   Sales  of  less  than 
)0,000  Mcf  are  to  be  reported  in  total  for  each  State  and  individual  industrial 
ustomers  are  not  identified. 

The  data  contained  in  this  publication  are  presented  in  four  tables.   The 
tandard  Industrial  Classification  Code  (SIC)  was  derived  by  using  Moody's 
ndustrial  Manual,  the  Standard  Industrial  Classification  Manual,  Standard  & 
'oor's  Register  and  the  Thomas  Register  of  American  Manufacturers.  All  two- 
ligit  SIC's  in  tables  1,  2,  and  4  were  estimated  from  these  four  publications. 


Mineral  specialist 


Table  1  presents  the  total  volume  and  revenue  for  main  line  industrial 
gas  sales  for  each  company  required  to  report  on  FPC  Form  No.  2.   These  sales 
are  for  1968-73  and  are  shown  in  thousands  of  Mcf  with  corresponding  revenue 
data  for  each  of  the  years  under  review. 

Table  2  shows  main  line  industrial  sales  by  two-digit  customer  SIC  and 
State  for  each  of  the  6  years. 

Table  3  summarizes  the  direct  sales  in  1972  and  1973  by  State  and  type 
of  sale,  (firm,  offpeak,  interruptible ,  and  not  specified). 

Table  4  is  a  detailed  presentation  of  company  and  customer  sales  informa- 
tion with  individual  customer  SIC's,  type  of  sale,  delivery  point,  consumption, 
and  revenue.   Gas  sales  are  identified  as  either  "interruptible  (I)," 
"firm  (F),"  "offpeak  (OP),"  or  "not  specified  (NS)." 

All  natural  gas  data  presented  here  are  in  million  cubic  feet,  except 
where  otherwise  indicated,  based  on  a  standard  measurement  of  14.73  psia, 
60°  F. 

SUMMARY 

In  1973  main  line  natural  gas  sales  were  made  in  34  States,  and  15 
reported  increases  compared  with  1972  data.  However,  these  increases  were 
more  than  offset  by  a  noticeable  decrease  in  sales  for  the  remaining  19 
States,  which  resulted  in  a  10.3-percent  decrease  for  total  main  line  natural 
gas  sales  in  1973.  The  average  revenue  per  Mcf  in  1973  rose  in  32  of  the  34 
States  reporting  main  line  sales. 

This  publication  offers  an  historic  series  for  1968-73.  The  Bureau  of 
Mines  plans  to  continue  this  series  on  an  annual  basis.  Similar  data  prior  to 
1968  were  compiled  and  published  by  the  National  Coal  Association. 


SIC  CODES   BY  MAJOR  INDUSTRY  GROUPS  AS 
SHCWN  ON  TABLES    1,    2  AND  4 


SIC 


01  Agricultural  production — crops 

07  Agricultural  services 

10  Metal  mining 

13  Oil  and  gas  extraction 

14  Mining  and  quarrying  of  nonmetallic  minerals,  except  fuels 

15  Building  construction--general  contractors  and  operative  builders 

16  Construction  other  than  building  construction — general  contractors 
20  Food  and  kindred  products 

,  22  Textile  mill  products 

23  Apparel  and  other  finished  products  made  from  fabrics  and  similar 

materials 

24  Lumber  and  wood  products ,  except  furniture 
26  Paper  and  allied  products 

28  Chemicals  and  allied  products 

29  Petroleum  refining  and  related  industries 

30  Rubber  and  miscellaneous  plastics  products 

31  Leather  and  leather  products 

32  Stone,  clay,  glass,  and  concrete  products 

33  Primary  metal  industries 

34  Fabricated  metal  products,  except  machinery  and  transportation  equipment 

35  Machinery,  except  electrical 

36  Electrical  and  electronic  machinery,  equipment,  and  supplies 

37  Transportation  equipment 

39  Miscellaneous  manufacturing  industries 

40  Railroad  transportation 

45  Transportation  by  air 

46  Pipelines,  except  natural  gas 

49  Electric,  gas,  and  sanitary  services 

50  Wholesale  trade--durable  goods 
72  Personal  services 

80  Health  services 

83  Social  services 

91  Executive,  legislative,  and  general  government,  except  finance 

92  Justice,  public  order,  and  safety 

94  Administration  of  human  resources  programs 

96  Administration  of  economic  programs 

97  National  security  and  international  affairs 


4 

Table   1. — Siimmary  of  main 

line  natural  gas   sales 

to  industrial 

users  by 

SIC  and  natural  gas   companies 

for   1968-73,  MMcf 

SIC 

1968 

1969 

1970                  1971 

1972 

1973 

ALABAMA-TENNESSEE   NATUEAL  GAS   CO. 

26 

1,661 

1,493 

2,098 

3,084 

2,959 

3,006 

28 

4,334 

5,422 

4,704 

7,062 

8,369 

9,232 

33 

4,393 

5,218 

5,357 

5,241 

5,887 

6,087 

37 

761 

779 

808 

882 

901 

1,038 

49 

2,815 

3,166 

3,081 

2,128 

2,437 

2,849 

Total 

13,964 

16,078 

16,048 

18,397 

20,553 

22,212 

ARKANSAS -LOUISIANA  GAS   CO. 

10 

503 

691 

1,102 

985 

1,103 

1,159 

13 

497 

211 

396 

373 

477 

319 

14       . 

1,222 

1,506 

1,675 

1,725 

1,759 

2,269 

16 

0 

0 

0 

0 

0 

53 

20 

912 

831 

851 

839 

848 

778 

22 

251 

293 

278 

382 

432 

364 

24 

120 

1,899 

2,696 

3,103 

3,325 

3,178 

26 

35,230 

33,935 

33,363 

31,011 

27,600 

21,487 

28 

26,140 

27,346 

27,983 

27,057 

26  ,405 

41,243 

29 

46,041 

36,656 

33,691 

30,966 

27,863 

11,945 

30 

103 

54 

0 

0 

0 

0 

32 

11,541 

12,406 

11,611 

11,320 

8,612 

7,272 

33 

22,958 

28,971 

35,577 

28,975 

32,435 

34,309 

35 

453 

468 

280 

330 

464 

316 

36 

407 

508 

485 

546 

386 

296 

37 

131 

187 

181 

184 

0 

0 

39 

0 

0 

93 

206 

268 

310 

40 

73 

65 

58 

0 

0 

0 

46 

78 

138 

224 

401 

112 

130 

49 

79,266 

89,221 

110,601 

92,723 

81,129 

54,808 

92 

128 

118 

72 

121 

125 

124 

97 

8,215 

7,971 

7,519 

6,061 

6,131 

5,471 

Unknown 

1,222 

1,056 

1,190 

1,369 

1,593 

1,495 

Total 

235,491 

244,531 

269,926 

238,677 

221,067 

187,326 

ARKANSAS -OKLAHOMA  ( 

;AS  CORP. 

80 
83 
97 

97 

0 

73 

155 

0 

83 

123 

0 

61 

NA 
NA 
NA 

NA 
NA 
NA 

0 

115 

74 

Total 

170 

238 

184 

NA 

NA 

189 

CARNEGIE   NATURAL  GAS    CO. 

34 

20,718 

23,461 

24,983 

NA 

NA 

8,827 

Total 

20,718 

23,461 

24,983 

NA 

NA 

8,827 

CITIES   SERVICE   GAS   CO. 

01 

217 

269 

248 

311 

275 

202 

07 

0 

88 

81 

73 

82 

105 

13 

0 

0 

53 

136 

55 

52 

16 

0 

0 

0 

57 

0 

0 

NA  Not  available 


Table  1. — Simimary  of  main  line  natural  gas  sales  to  industrial 
users  by  SIC  and  natural  gas  companies 
for  1968-73,  MMcf— C ont inued 


SIC 


1968 


1969 


1970 


1971 


1972 


1973 


CITIES  SERVICE  GAS  CO.— Continued 


20 

252 

215 

154 

243 

240 

211 

26 

51 

0 

0 

0 

0 

54 

28 

18,992 

25,189 

24,995 

27,646 

30,505 

31,052 

29 

32,772 

26,325 

19,733 

16,982 

13,218 

11,817 

30 

1,597 

1,804 

1,660 

1,914 

1,824 

1,741 

32 

15,420 

14,862 

13,622 

13,579 

14,189 

13 ,624 

33 

1,302 

1,468 

1,416 

1,401 

1,256 

1,214 

35 

712 

720 

719 

694 

732 

735 

37 

1,734 

1,814 

1,664 

1,559 

1,512 

1,190 

46 

1,064 

1,003 

1,084 

1,026 

1,052 

1,036 

49 

50,760 

68,805 

73,144 

84,762 

87,412 

83,099 

92 

600 

676 

598 

595 

535 

543 

94 

169 

182 

170 

180 

174 

153 

97 

3,160 

3,381 

3,447 

3,085 

2,597 

1,766 

Unknown 

2,578 

2,485 

2,502 

2,797 

2,854 

2,704 

Total 

131,380 

149,286 

145,290 

157  ,040 

158,512 

151,298 

COLORADO   INTERSTATE   CORP. 

13 

12 

47 

148 

171 

111 

48 

20 

1,049 

1,218 

1,402 

1,352 

1,285 

1,361 

32 

14,776 

15,678 

15,441 

16,179 

16,731 

15,368 

49 

22,595 

25,479 

24,166 

31,774 

32,179 

26,492 

91 

8,336 

9,231 

9,600 

9,282 

9,689 

9,739 

Unknown 

0 

0 

0 

8 

10 

7 

Total 

46,768 

51,653 

50,757 

58,766 

60  ,005 

53,015 

CUMBERLAND  ALLEGHENY  GAS  CO. 


26 
28 

32 
Unknown 
Total 


744 

111 

234 

23 


1,112 


606 
109 
173 

4 


892 


434 

112 

173 

0 


719 


0 


EAST   TENNESSEE   NATURAL  GAS   CO. 


26 

5,716 

5,473 

6,236 

6,395 

6,331 

6,244 

28 

8,317 

9,152 

9,273 

9,546 

10,895 

11,121 

32 

2,891 

2,923 

2,824 

2,791 

3,242 

3,324 

33 

5,638 

5,745 

5,440 

5,252 

5,557 

6,122 

96 

1,853 

1,893 

2,526 

2,656 

2,700 

2,511 

97 

56 

66 

65 

64 

63 

62 

Total 

24,471 

25,252 

26,364 

26,704 

28,788 

29,384 

EASTERN  SHORE   NATURAL  GAS   CO. 


20 
28 
29 
30 
91 
Total 


508 

2,239 

1,105 

251 

831 


4,934 


384 
2,271 
1,137 

211 
1,007 


5,010 


588 

,930 

,453 

182 

932 


5,085 


388 

2,216 

1,121 

214 

886 


4,825 


377 
2,275 
877 
242 
479 


4,250 


165 

2,197 

1,089 

152 

337 


3,940 


593-797   O  -  75 


Table  1,— Siimmary  of  main  line  natural  gas  sales  to  industrial 
users  by  SIC  and  natural  gas  companies 
for  1968-73.  MMcf— Continued 


SIC 


1968 


1969 


1970 


1971 


1972 


1973 


EL  PASO  NATURAL  GAS  CO. 


10 

652 

638 

667 

579 

399 

283 

13 

44 

97 

85 

167 

14 

3 

28 

5,945 

5,692 

5,343 

5,599 

6,671 

6,811 

29 

8.227 

8,762 

9,019 

8,565 

5,200 

5,926 

32 

3,127 

2,099 

2,070 

1,941 

2,208 

2,316 

33 

32  ,604 

41,552 

43,212 

40,712 

41,604 

43,472 

46 

34 

36 

40 

38 

41 

31 

49 

49,009 

56,990 

52  ,943 

53,606 

55,500 

43',  93  6 

91 

101 

130 

147 

99 

186 

171 

Unknown 

3,891 

3,880 

4,044 

4,659 

4,522 

4,477 

Total 

103  ,634 

119,876 

117,570 

115,965 

116 ,345 

107 ,426 

FLORIDA 

GAS   TRANSMISSION  CO. 

01 

5 

5 

4 

1 

2 

1 

20 

5,827 

6,163 

6,595 

6,610 

6,102 

4,788 

26 

209 

219 

193 

188 

212 

131 

28 

18,136 

14,680 

15,969 

16,191 

13,715 

9,271 

32 

1,099 

1,935 

3,316 

5,818 

5,345 

4,088 

33 

0 

0 

30 

132 

125 

77 

37 

51 

400 

295 

242 

125 

204 

49 

18,256 

17,186 

25,177 

20,315 

13  ,870 

13,212 

91 

17,033 

16  ,480 

20,678 

21,231 

20,990 

20,305 

92 

177 

169 

188 

206 

178 

137 

Unknown 

27 

32 

5 

2 

0 

3,862 

Total 

60,820 

57,269 

72  ,450 

70,936 

60,664 

56,076 

GAS 

TRANSPORT, 

INC. 

32 

3,643 

3,571 

3,563 

NA 

NA 

3,522 

Total 

3,643 

3,571 

3,563 

NA 

NA 

3,522 

GRANITE   STATE   GAS   TRANSMISSION,    INC 

. 

97 

303 

383 

390 

442 

468 

537 

Total 

303 

383 

390 

442 

468 

537 

INLAND 

GAS  CO. , 

INC. 

10 

39 

41 

40 

37 

38 

34 

28 

8,545 

8,539 

10,216 

9,704 

7,734 

7,183 

29 

0 

0 

0 

0 

63 

86 

30 

0 

0 

0 

0 

52 

69 

31 

0 

0 

0 

0 

100 

107 

32 

1,170 

1,277 

1,019 

910 

666 

720 

33 

6,766 

8,002 

7,194 

6,864 

6,325 

6,595 

34 

0 

0 

81 

87 

77 

74 

Unknown 

76 

77 

189 

271 

61 

80 

Total 

16,596 

17,936 

18,739 

17,873 

15,116 

14 , 948 

NA  Not  available. 


Table  1.  -  Summary  of  main  line  natural  sas  sales  to  industrial 
users  by  SIC  and  natural  gas  companies 
for  1968-73  ,  MMcf— Continued 


SIC 


1968 


1969 


1970 


1971 


1972 


1973 


KANSAS -NEBRASKA  NATURAL  GAS  CO. 


01 

1,790 

1,962 

1,703 

1,616 

1,454 

1,453 

07 

1,226 

1,441 

1,207 

1,439 

1,459 

1,914 

10 

268 

248 

263 

304 

317 

305 

13 

497 

654 

658 

535 

376 

292 

14 

137 

196 

218 

204 

165 

0 

20 

12,925 

14,060 

14,460 

13,287 

11,904 

12,299 

28 

0 

0 

0 

0 

0 

56 

29 

1,650 

1,644 

1,903 

2,063 

2,229 

2,408 

34 

72 

82 

71 

69 

0 

0 

46 

117 

116 

181 

99 

131 

148 

49 

18,540 

19,581 

22,715 

22,718 

16,875 

17,910 

80 

331 

335 

320 

308 

304 

293 

92 

0 

0 

0 

54 

53 

50 

94 

93 

103 

122 

126 

0 

0 

97 

142 

945 

682  , 

624 

596 

454 

Unknown 

1,696 

1,256 

1,299 

1,145 

935 

545 

Total 

39,484 

42,623 

45,802 

44,591 

36,798 

38,127 

1 

13 

97 

±JV. 

0 

0 

102 

544 

0 

14 

376 

501 

509 

527 

529 

707 

16 

0 

0 

178 

0 

64 

64 

i   20 

1,095 

1,183 

1,108 

1,210 

1,208 

1,287 

22 

0 

74 

197 

223 

243 

187 

1   24 

1,167 

2,735 

2,898 

3,365 

4,258 

4,800 

26 

1,317 

0 

0 

0 

0 

0 

28 

0 

106 

56 

0 

64 

50 

29 

2,864 

1,877 

2,844 

3,047 

3,329 

3,844 

32 

20,357 

21,786 

22,142 

21,099 

25,717 

27,784 

33 

1,191 

1,282 

1,471 

1,453 

1,387 

1,449 

'   35 

55 

183 

381 

399 

366 

393 

36 

205 

194 

220 

189 

203 

139 

37 

64 

0 

0 

0 

0 

0 

40 

0 

260 

234 

254 

288 

279 

li   46 

0 

165 

262 

435 

558 

465 

49 

39,990 

50,174 

47,131 

48,281 

53,100 

76,578 

80 

157 

159 

171 

161 

145 

129 

92 

0 

0 

0 

0 

0 

71 

1   94 

0 

133 

127 

112 

114 

117 

97 

2,408 

1,989 

2,111 

1,846 

1,846 

1,818 

1  Unknown 
Total 

2,349 

2,646 

2,514 

3,115 

23,915 

3,085 

73,692 

85  ,447 

84,554 

85,818 

117,878 

123,246 

8 

Table   1. — Summary  of  main 

line  natural  gas   sales 

to  industria 

1 

users  by  SIC   and  natural  sas   companies 

for   1968-73,  MMcf —Continued 

SIC 

1968 

1969 

1970 

1971 

1972 

1973 

MANUFACTURERS   LIGHT  AND  HEAT  CO. 

26 
28 
32 
33 
36 
Unknown 

134 

0 

1,195 

5,240 

0 

231 

138 

274 

1,389 

5,631 

92 

77 

114 

198 

1,150 

4,179 

64 

85 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Total 

6,800 

7,601 

5,790 

0 

0 

0 

MONTANA -DAKOTA  UTILITIES   CO. 


13 

593 

599 

720 

996 

899 

845 

14 

513 

606 

618 

597 

600 

729 

20 

2,574 

2,941 

3,626 

3,053 

3,172 

3,136 

24 

0 

194 

194 

216 

328 

412 

29 

1,040 

1,695 

1,933 

2,085 

2,724 

3,283 

32 

2,445 

2,361 

2,356 

2,666 

3,695 

4,387 

49 

0 

0 

447 

456 

0 

0 

Unknown 

204 

0 

0 

116 

213 

270 

Total 

7,369 

8,396 

9,894 

10,185 

11,631 

13  ,062 

MID- 

LOUISIANA  GAS   CO. 

26 

6,452 

8,737 

8,603 

10,054 

9,713 

10,963 

28 

932 

787 

536 

586 

578 

508 

29 

511 

273 

550 

0 

0 

0 

32 

1,490 

1,874 

1,779 

1,711 

1,963 

1,851 

35 

54 

52 

0 

0 

51 

57 

49 

1,913 

1,121 

0 

0 

0 

0 

80 

442 

417 

443 

432 

155 

0 

92 

648 

658 

646 

628 

231 

0 

94 

58 

53 

0 

0 

0 

0 

Unknown 

92 

59 

127 

169 

132 

85 

Total 

12,592 

14,031 

12,684 

13  ,580 

12 ,823 

13  ,464 

MISSISSIPPI 

RIVER  TRANSMISSION  CORP. 

24 

10,486 

10,872 

12,436 

10,937 

5,471 

2,106 

26 

2,985 

2,680 

2,006 

5,628 

4,679 

3,653 

28 

8,113 

7,467 

2,746 

3,197 

3,107 

2,575 

29 

10,335 

5,243 

11,491 

3,416 

1,400 

712 

30 

13 

14 

0 

0 

0 

0 

32 

20,055 

20,299 

18,113 

14,621 

12,637 

5,461 

33 

18 ,065 

18,182 

20,340 

20,181 

18  ,409 

18,489 

34 

4,378 

4,391 

3,866 

4,105 

3,981 

3,930 

35 

305 

609 

579 

596 

579 

181 

37 

617 

676 

746 

858 

798 

559 

40 

2 

2 

0 

0 

0 

0 

46 

0 

11 

95 

89 

108 

16 

49 

15,227 

8,939 

15  ,448 

22,129 

2,944 

114 

Unknown 

21 

16 

231 

163 

176 

304 

Total 

90,602 

79,401 

88,097 

85,920 

54,289 

38,100 

Table    1. --Summary   of  main  line  natural   gas    sales   to  industrial 
users  by  SIC   and  natural  gas   companies 
for   1968-73  ,MMcf--Continued 


SIC         I     1968 


1969 


1970 


1971 


1972 


NORTHERN  NATURAL  GAS   CO. 


NORTHERN  UTILITIES ,    INC 


1973 


NATURAL  GAS 

PIPELINE   CO.    OF  AMERICA 

28 

5 

5 

5 

4 

4 

3 

29 

8,409 

8,081 

7,925 

7,713 

7,828 

8,705 

32 

261 

264 

265 

37 

16 

14 

33 

1,952 

2,107 

2,022 

1,210 

392 

318 

Total 

10,627 

10,457 

10,217 

8,964 

8,240 

9,040 

07 

79 

66 

72 

70 

58 

95 

10 

20,501 

22,076 

26,280 

24,301 

23 ,443 

24,925 

20 

11,718 

10,027 

10,339 

10,199 

10,631 

10,990 

28 

11,048 

8,561 

8,966 

9,063 

9,056 

1,814 

29 

13  ,401 

14,679 

20,753 

21,728 

24,405 

33,904 

32 

4,022 

3,522 

3,432 

3,417 

3,016 

3,218 

33 

14,294 

15,075 

15,365 

15,357 

17,027 

18,972 

34 

463 

379 

284 

299 

341 

436 

46 

102 

53 

0 

0 

0 

0 

49 

16,314 

11,997 

8,610 

11,494 

6,821 

6,876 

80 

0 

94 

0 

0 

0 

123 

Unknown 
Total 

1,573 

1,562 

1,734 

1,636 

1,582 

1,510 

93,515 

88,091 

95,835 

97,564 

96,380 

102,863 

10 
13 
29 
Total 


139 

537 

6,089 


_6j765_ 


141 

479 

6,424 


7,044 


149 
1,127 
7,128 


8,404 


NA 
NA 
NA 


NA 


NA 
NA 
NA 


NA 


154 
2,425 
7,856 


10,435 


PANHANDLE 

EASTERN  PIPELINE   CO. 

20 

804 

796 

812 

759 

723 

541 

j       28 

22,882 

22  ,446 

23,679 

22,192 

21,258 

20,674 

30 

696 

764 

885 

1,010 

1,025 

699 

32 

11,467 

11,680 

11,880 

11,025 

11,034 

9,747 

33 

2,097 

2,341 

2,314 

2,205 

2,240 

1,934 

34 

1,440 

1,429 

1,402 

1,189 

1,326 

1,161 

37 

4,013 

4,352 

3,652 

4,340 

4,462 

3,961 

46 

646 

578 

625 

541 

532 

420 

49 

1,405 

1,365 

683 

668 

701 

494 

91 

115 

130 

124 

84 

60 

132 

Unknown 
Total 

252 

292 

246 

302 

312 

266 

45,817 

46,173 

46,302 

44,315 

43,673 

40,029 

PLATE 

AU  NATURAL  C 

;as  CO. 

07 

249 

273 

0 

0 

0 

0 

13 

3,495 

3,315 

0 

0 

0 

0 

14 

1,614 

1,674 

0 

0 

0 

0 

16 

0 

50 

0 

0 

0 

0 

20 

1,078 

1,380 

0 

0 

0 

0 

24 

249 

238 

0 

0 

0 

0 

1       34 

3,279 

3,483 

0 

0 

0 

0 

liNA  Not  a\ 

'■ailable . 
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Table   l.--Stmimary  of  main  line  natural  gas   sales   to  industrial 
users  by  SIC  and  natural  gas   companies 
for  1968-73  ,  MMcf--Continued 


SIC 


1968 


1969 


1970 


1971 


1972 


1973 


PIATEAU  NATURAL  GAS  CO. —Continued 


37 

130 

146 

0 

0 

0 

0 

45 

0 

68 

0 

0 

0 

0 

46 

133 

130 

0 

0 

0 

0 

49 

977 

997 

0 

0 

0 

0 

72 

14 

0 

0 

0 

0 

0 

92 

81 

89 

0 

0 

0 

0 

97 

18 

0 

0 

0 

0 

0 

Unknown 

488 

507 

0 

0 

0 

0 

Total 

11,805 

12,350 

0 

0 

0 

0 

SHENANDOAH  GAS 

CO. 

20 

67 

83 

72 

66 

64 

60 

28 

189 

183 

219 

217 

217 

223 

32 

1,370 

1,479 

1,427 

1,420 

1,520 

1,597 

34 

5 

10 

16 

20 

24 

26 

Unknown 

5 

5 

5 

3 

0 

0 

Total 

1,636 

1,760 

1,739 

1,726 

1,825 

1,906 

SOUTH  GEORGIA  NATURAL  GAS  CO. 


01 

38 

54 

71 

75 

87 

75 

14 

959 

994 

1,033 

1,496 

1,655 

1,591 

26 

1,060 

1,070 

762 

976 

1,042 

888 

28 

1,248 

1,504 

1,517 

2,276 

2,585 

2,740 

32 

3,396 

3,425 

3,212 

3,435 

3,256 

3,196 

49 

6,118 

5,178 

4,968 

3,910 

2,094 

1,564 

50 

391 

523 

525 

0 

0 

0 

Total 

13,210 

12,748 

12,088 

12,168 

10,719 

10  ,054 

SOUTHERN  NATURAL  GAS  CO. 

13 

123 

148 

0 

0 

0 

0 

14 

561 

533 

360 

353 

217 

340 

20 

1,901 

1,762 

1,859 

1,742 

1,149 

1,508 

22 

4,156 

3,949 

3,888 

3,965 

3,589 

3,340 

24 

1,218 

2,187 

1,901 

1,924 

1,513 

1,707 

26 

8,976 

6,524 

5,648 

4,020 

4,766 

6,500 

28 

18,882 

20,260 

18,993 

17,427 

16,806 

15,738 

29 

2,119 

2,210 

2,311 

2,523 

2,277 

2,489 

30 

1,604 

1,398 

1,256 

853 

505 

956 

32 

15,916 

14,837 

14,190 

9,345 

7,074 

8,503 

33 

21,811 

24,273 

24,764 

22,541 

20,462 

18,325 

34 

2,740 

2,657 

4,720 

4,433 

2,828 

4,007 

36 

60 

70 

70 

0 

0 

0 

49 

8,812 

3,876 

5,091 

2,337 

509 

836 

Unknown 

849 

708 

790 

640 

692 

665 

Total 

89,728 

85,392 

85,841 

72,103 

62,387  „ 

64,914 

Table  1»--Stiininary  of  main  line  natural  sas  sales  to  industrial 
users  by  SIC  and  natural  gas  companies 
for  1968-73,  MMcf— Continued 


11 


SIC 


1968 


1969 


1970 


1971 


1972 


1973 


SOUTHWEST  GAS  CORP. 


10 

349 

404 

389 

NA. 

NA 

NA 

14 

714 

794 

423 

NA 

NA 

NA 

28 

2,748 

3,488 

3,429 

M 

NA 

NA 

32 

4,297 

5,087 

6,092 

NA. 

NA 

NA 

33 

419 

568 

504 

NA 

NA 

NA 

34 

0 

5 

106 

NA 

NA 

NA 

49 

20,690 

24,704 

25,234 

NA 

NA 

NA 

91 

67 

65 

62 

NA 

NA 

NA 

92 

60 

63 

67 

NA 

NA 

NA 

97 

0 

0 

842 

NA 

NA 

NA 

Unknown 

0 

39 

0 

NA 

NA 

NA 

Total 

29  ,344 

35,217 

37,148 

NA 

NA 

NA 

TENNECO,  INC 

t  • 

28 

879 

929 

994 

1,067 

1,116 

1,198 

Total 

879 

929 

994 

1,067 

1,116 

1,198 

TENNESSEE 

NATURAL  GAS 

LINES,  INC. 

28 
30 
37 

1,603 

219 

5,485 

3,718 

276 

5,346 

5 ,365 

241 

4,923 

5,072 

263 

6,050 

6,397 

285 

6,141 

6,139 

290 

6,502 

Total 

7,307 

9,340 

10,529 

11,385 

12  ,823 

12,931 

TEXAS  GAS  TRANSMISSION  CORP. 

28 
32 
49 

Unknown 

2,144 

1,234 

5,416 

4 

1,908 

887 

6,652 

2 

4,385 

628 

9,322 

1 

5,816 

454 

6,081 

3 

6,043 

534 

4,481 

2 

5,524 

593 

4,086 

2 

Total 

8,798 

9,449 

14,336 

12,354 

11,060 

10,205 

TRANSCONTINENTAL  GAS  PIPELINE  CORP. 

22 

434 

380 

40 

0 

0 

0 

26 

1,573 

1,734 

1,054 

55 

0 

0 

32 

3,191 

3,576 

2,891 

2,995 

3,254 

3,164 

34 

1,692 

2,193 

101 

0 

0 

0 

49 

7 

0 

0 

0 

0 

0 

Unknown 

35 

33 

10 

2 

0 

0 

Total 

6,932 

7,916 

4,096 

3,052 

3,254 

3,164 

TRANSWE 

STERN  PIPELINE  CO. 

28 

407 

430 

483 

494 

475 

466 

Total 

407 

430 

483 

494 

475 

466 

TRUNKLINE  GAS 

CO. 

32 
Unknown 

121 
24 

135 
28 

133 
28 

114 
38 

NA 
NA 

0 
53 

Total 

145 

163 

161 

152 

NA 

53 

NA  Not  available. 
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Table   1. — Summary  of  main 

line  natural  gas   sales 

to  industrial 

users  by  SIC  and  natural  gas   companies 

for   1968-73,  MMcf— Continued 

SIC 

1968 

1969                  1970                  1971             1    1972 

1973 

UNION  GAS   SYSTEM,    INC. 

01 

185 

NA 

NA 

NA 

NA 

NA 

15 

52 

NA 

NA 

NA 

NA 

NA 

20 

446 

NA 

NA 

NA 

NA 

NA 

28 

72 

NA 

NA 

NA 

NA 

NA 

29 

3,300 

NA 

NA 

NA 

NA 

NA 

32 

2,044 

NA 

NA 

NA 

NA 

NA 

33 

98 

NA 

NA 

NA 

NA 

NA 

34 

765 

NA 

NA 

NA 

NA 

NA 

37 

499 

NA 

NA 

NA 

NA 

NA 

46 

95 

NA 

NA 

NA 

NA 

NA 

49 

71 

NA 

NA 

NA 

NA 

NA 

91 

1,404 

NA 

NA 

NA 

NA 

NA 

Unknown 

252 

NA 

NA 

NA 

NA 

NA 

Total 

9,283 

NA 

NA 

NA 

NA 

NA 

UNITED  FUEL  GAS 

CO. 

22 
28 
33 

67 

16,057 

9,743 

110 
15,567 
10,010 

53 

10,803 

8,866 

0 
0 
0 

0 
0 
0 

0 
0 
0 

Total 

25,867 

25,687 

19,722 

0 

0 

0 

UNITED  GAS    PIPELINE   CO. 


13 

2,599 

3,078 

3,104 

2,399 

1,878 

1,745 

14 

0 

0 

0 

620 

591 

580 

20 

151 

277 

232 

5,014 

5,491 

5,196 

22 

18,717 

18,972 

17,306 

15,846 

9,314 

3,633 

23 

59 

0 

0 

0 

0 

0 

24 

13,192 

15,177 

14,322 

12,625 

7,183 

6,831 

26 

79,683 

82,563 

81,371 

74,283 

41,430 

36,783 

28 

35,230 

37,113 

34,037 

34,650 

28,018 

25,516 

29 

54,898 

57,844 

35,795 

48,781 

32,153 

29,297 

30 

78 

97 

85 

136 

118 

123 

32 

10,195 

10,324 

9,786 

8,973 

7,155 

6,518 

33 

9,573 

9,953 

9,691 

8,427 

4,228 

3,822 

34 

82 

70 

0 

0 

0 

0 

35 

1,278 

1,312 

994 

953 

1,103 

1,275 

36 

218 

195 

187 

167 

158 

160 

46 

1,589 

1,606 

1,620 

1,501 

1,277 

521 

49 

95,193 

102,106 

112,072 

280,144 

226,018 

125,738 

91 

217 

245 

273 

276 

311 

350 

96 

690 

685 

686 

669 

681 

0 

97 

3,940 

4,012 

4,078 

4,809 

4,778 

3,590 

Unknown 

1,959 

1,509 

1,673 

2,226 

1,881 

1,597 

Total 

329,541 

347,138 

327,312 

502,499 

373,766 

253,275 

Yearly 

total 

1,586,149 

1,653,219 

1,674,096 

1,717,562 

1,544,905 

1,385,232 

NA  Not  aval lab 
Source:      Data 


le. 
compiled 


from  table  4. 
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Table   2. — Sutmnary  of  main  line  natural  gas   sales   to  Industrial 
users  by  SIC   and  States   for   1968-73,  MMcf 


SIC 


1968 


1969 


1970 


1971 


1972 


1973 


AIABAMA 


20 

159 

154 

160 

157 

129 

99 

22 

2,172 

2,072 

1,650 

1,494 

1,362 

1,155 

24 

1,218 

2,136 

1,870 

1,903 

1,497 

1,700 

26 

20,695 

21,726 

20,808 

17,839 

12,084 

10,541 

28 

10,609 

12,071 

10,973 

13,335 

14,561 

15,271 

29 

1,634 

1,537 

1,691 

1,755 

1,724 

1,672 

30 

1,604 

1,398 

1,256 

853 

505 

956 

32 

19,816 

19,502 

18,270 

12,862 

9,052 

9,723 

33 

34 ,604 

38,214 

38,533 

34,830 

30,122 

27,819 

34 

1,876 

2,369 

2,114 

1,970 

1,168 

2,160 

37 

761 

779 

808 

882 

901 

1,038 

49 

9,291 

7,042 

8,172 

4,465 

2,946 

3,685 

,  Unknown 

211 

204 

181 

194 

206 

272 

Total 

104,650 

109,204 

106,486 

92,539 

76,257 

76,091 

ARIZONA 


28 

1,094 

1,170 

1,167 

976 

1,159 

1,230 

32 

839 

918 

1,170 

993 

1,053 

1,058 

33 

26,704 

33,479 

34,119 

32,301 

34,492 

36,406 

49 

31,635 

36,996 

32,194 

39,520 

45,490 

34,633 

91 

101 

130 

147 

99 

186 

171 

Unknown 

3,891 

3,880 

4,044 

4,659 

4,522 

4,477 

Total 

64,264 

76,573 

72,841 

78,548 

86,902 

77,975 

ARKANSAS 


10 

13 
16 
20 
22 
24 
26 
28 
29 
30 
32 
33 
35 
49 
80 
83 
97 
Unknown 
Total 


503 

54 

0 

859 

59 

10,546 

21,756 

15,428 

38,131 

103 

8,290 

18,236 

112 

70,252 

97 

0 

1,408 

490 


186,324 


691 

0 

0 

831 

71 

12,708 

20,916 

12,923 

28,886 

54 

8,235 

24,376 

108 

79,181 

155 

0 

1,384 

538 


191,057 


1,102 

0 

0 

851 

95 

15,073 

20,925 

14,070 

26,196 

0 

8,022 

31,201 

53 

103,498 

123 

0 

1,260 

572 


223,041 


985 

0 

0 

839 

127 

13,986 

19,651 

14,703 

24  ,030 

0 

8,219 

24,374 

115 

81,797 

0 

0 

787 

813 


190,426 


1,103 

0 

0 

848 

124 

8,734 

17,334 

14,586 

21,664 

0 

6,929 

27,914 

220 


68 


.142 

0 

0 

812 

775 


169,185 


1,159 

0 

53 

778 

127 

5,284 

14,173 

29,499 

6,241 

0 

5,241 

31,534 

67 

44,634 

0 

115 

791 

558 


140,254 


593-737   0-75-3 


14 


Table   2. --Summary   of  main  line  natural  gas   sales   to  industrial  users 
by  SIC  and  States   for   1968-73  ,  MMcf— Continued 


SIC 


1968 


1969 


1970 


1971 


1972 


COLORADO 


01 

128 

116 

104 

123 

0 

53 

10 

652 

638 

667 

579 

399 

283 

13 

100 

130 

239 

429 

259 

160 

20 

2,683 

3,496 

3,414 

2,775 

2,831 

2,933 

24 

249 

238 

0 

0 

0 

0 

32 

14,776 

15,678 

15 ,441 

16,179 

16,731 

15,368 

45 

0 

68 

0 

0 

0 

0 

49 

21,270 

24,697 

24,309 

31,864 

32,188 

26,622 

72 

14 

0 

0 

0 

0 

0 

91 

8,336 

9,231 

9,600 

9,282 

9,689 

9,739 

Unknown 

338 

339 

106 

92 

163 

114 

Tot^l 

48  ,546 

54,631 

53,880 

61,323 

62,260 

55,272 

DEIAWARE 


20 

457 

384 

588 

322 

317 

113 

28 

2,239 

2,271 

1,930 

2,216 

2,275 

2,197 

29 

1,105 

1,137 

1,453 

1,121 

877 

1,089 

30 

251 

211 

182 

214 

242 

152 

91 

461 

665 

592 

604 

191 

182 

Total 

4,513 

4,668 

4,745 

4,477 

3,902 

3,733 

FLORIDA 


01 

43 

59 

75 

76 

89 

76 

20 

5,827 

6,163 

6,595 

6,610 

6,102 

4,788 

22 

18,717 

18,972 

17,306 

15,846 

9,314 

3,633 

26 

8,386 

8,550 

8,507 

7,443 

3,668 

2,699 

28 

34,843 

32,896 

33,453 

32,891 

26,193 

20,915 

32 

1,615 

2,552 

3,990 

6,492 

5,955 

4,788 

33 

0 

0 

30 

132 

125 

77 

37 

51 

400 

295 

242 

125 

204 

49 

35,624 

34,595 

48,993 

44,477 

21,019 

17,557 

91 

17 ,033 

16,480 

20,678 

21,231 

20,990 

20,305 

92 

177 

169 

188 

206 

178 

137 

97 

2,787 

2,859 

2,942 

2,724 

2,660 

2,705 

Unknown 

27 

32 

5 

16 

3 

3,862 

Total 

125,130 

123,727 

143,057 

138,386 

96,421 

81,746 

GEORGIA 


14 

959 

994 

1,033 

1,496 

1,655 

1,591 

20 

1,417 

1,255 

1,344 

1,294 

897 

1,226 

22 

532 

507 

458 

129 

108 

96 

24 

0 

51 

31 

21 

16 

7 

26 

10,036 

7,594 

6,410 

3,681 

4,788 

6,228 

28 

5,463 

5,325 

5,523 

5,646 

5,502 

5,737 

29 

262 

278 

258 

267 

179 

181 

32 

2,960 

2,896 

2,643 

2,853 

2,714 

2,567 

34 

2,556 

2,481 

2,707 

2,463 

1,660 

1,847 

50 

391 

523 

525 

0 

0 

0 

Unknown 

48 

0 

0 

0 

0 

0 

Total 

24,624 

21,904 

20,932 

17,850 

17,519 

19  ,480 
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Table   2.--Stinmiary  of  main  line  natural  gas    sales   to  industrial  users 
by  SIC  and  States   for   1968-73,  MMcf— Continued 


SIC 


1968 


1969 


1970 


1971 


1972 


1973 


ILLINOIS 


20 

804 

796 

812 

759 

723 

541 

26 

2,985 

2,680 

2,006 

5,628 

4,679 

3,653 

28 

21,835 

21,570 

21,269 

21,052 

19,881 

19,587 

29 

10,335 

5,243 

11,491 

3,416 

1,400 

712 

<       32 

7,725 

7,867 

7,518 

2,558 

2,369 

1,753 

:■    33 

15,620 

15,882 

17,463 

16,730 

15,277 

15,699 

'   34 

4,289 

4,295 

3,866 

4,105 

3,981 

3,930 

.   37 

1,602 

1,697 

1,369 

1,407 

1,638 

1,620 

40 

2 

2 

0 

0 

0 

0 

49 

12,968 

7,535 

11,506 

18,229 

2,927 

94 

91 

115 

130 

124 

84 

60 

132 

Unknown 

135 

171 

206 

261 

242 

223 

Total 

78,415 

67,868 

77,630 

74,229 

53,177 

47,944 

INDIANA 


28 

575 

538 

521 

470 

460 

587 

30 

696 

764 

885 

1,010 

1,025 

699 

32 

3,272 

3,056 

2,784 

2,697 

2,868 

2,395 

Unknown 

20 

23 

18 

23 

19 

16 

Total 

4,563 

4,381 

4,208 

4,200 

4,372 

3,697 

IOWA 


07 

79 

66 

72 

70 

58 

95 

20 

7,338 

6,164 

7,780 

7,410 

8,337 

8,657 

32 

397 

439 

431 

441 

16 

14 

46 

50 

0 

0 

0 

0 

0 

49 

8,792 

6,855 

5,585 

5,384 

2,620 

3,005 

80 

0 

94 

0 

0 

0 

123 

Unknown 

205 

112 

248 

264 

232 

88 

Total 

16,861 

13,730 

14,116 

13,569 

11,263 

11,982 

KANSAS 


01 

681 

606 

619 

662 

706 

585 

07 

337 

476 

193 

194 

82 

105 

13 

3,495 

3,315 

0 

0 

0 

0 

14 

2,973 

3,376 

1,725 

1,746 

1,738 

2,066 

15 

52 

0 

0 

0 

0 

0 

16 

0 

50 

0 

0 

0 

0 

20 

1,313 

1,068 

64 

141 

140 

137 

28 

14,735 

20,353 

19,898 

22,690 

26,230 

25,848 

29 

42,661 

33,966 

33,790 

32,620 

33,267 

35,467 

30 

1,597 

1,804 

1,660 

1,914 

1,824 

1,741 

32 

14,532 

11,658 

10,391 

10,603 

10,947 

10,446 

34 

4,044 

3,483 

0 

0 

0 

0 

35 

712 

720 

719 

694 

732 

735 

37 

2,363 

1,908 

1,613 

1,559 

1,512 

1,190 

46 

1,596 

1,374 

1,292 

1,214 

1,269 

1,188 

49 

51,899 

67,427 

70,372 

82,547 

83,575 

78,646 

80 

76 

76 

75 

75 

78 

80 
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Table  2. --Summary  of  main  line  natural  sas  sales  to  industrial  users 
by  SIC  and  States  for  1968-73,  MMcf— Continued 


SIC 


1968 


1969 


1970 


1971 


1972 


1973 


KANSAS— Continued 


91 

1,404 

0 

0 

0 

0 

0 

92 

681 

708 

598 

595 

535 

543 

94 

169 

182 

170 

180 

174 

153 

97 

3,178 

3,381 

3,447 

3,085 

2,597 

1,766 

Unknown 

2,617 

2,249 

2,019 

1,920 

1,868 

1,907 

Total 

151,115 

158,180 

148  ,645 

162,439 

167,274 

162  ,603 

KENTUCKY 


10 

39 

41 

40 

37 

38 

34 

28 

2,215 

1,923 

4,385 

5,816 

6,043 

5,524 

29 

0 

0 

0 

0 

63 

86 

31      . 

0 

0 

0 

0 

100 

107 

32 

1,170 

1,277 

1,019 

910 

666 

720 

33 

6,766 

8,002 

7,194 

6,864 

6,325 

6,595 

Unknown 

76 

77 

142 

217 

61 

80 

Total 

10,266 

11,320 

12,780 

13,844 

13,296 

13,146 

LOUISIANA 

13 

0 

0 

158 

133 

0 

50 

14 

0 

0 

0 

620 

591 

580 

20 

0 

0 

0 

4,745 

5,299 

5,078 

24 

857 

2,266 

2,328 

2,111 

1,814 

1,744 

26 

44 ,470 

44,101 

43,623 

45  ,292 

31,851 

26,426 

28 

11,442 

14,895 

14 ,  185 

18 ,447 

15,840 

13  ,403 

29 

3,313 

4,011 

4,484 

47,354 

31,988 

29,079 

32 

3,213 

4,115 

3,579 

2,998 

1,721 

2,051 

33 

0 

0 

0 

371 

455 

415 

35 

307 

312 

227 

942 

1,132 

1,304 

36 

407 

508 

485 

546 

386 

296 

37 

131 

187 

181 

184 

0 

0 

40 

73 

65 

58 

0 

0 

0 

46 

0 

70 

234 

277 

220 

146 

49 

22,692 

28,362 

21,476 

185,127 

150,232 

89,876 

80 

442 

417 

443 

432 

155 

0 

91 

217 

245 

273 

276 

311 

350 

92 

648 

658 

646 

628 

231 

0 

94 

58 

53 

0 

0 

0 

0 

97 

2,596 

2,485 

2,338 

2,884 

3,065 

2,685 

Unknown 

968 

706 

680 

1,710 

1,595 

1,539 

Total 

91,834 

103  ,456 

95,398 

315,077 

246,886 

175,022 

MARYLAND 


20 
91 

51 
370 

0 
342 

0 
340 

66 
282 

60 
288 

52 
155 

Total 

421 

342 

340 

348 

348 

207 

MICHIGAN 

32 
33 

1,373 
12,342 

1,112 
12,375 

1,232 
12,656 

1,216 
12,601 

1,115 
12,902 

1,078 
12,429 

Total 

13,715 

13,487 

13,888 

13,817 

14,017 

13,507 
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Table   2.--Stmmiarv  of  main  line   natural  sas   sales   to  industrial  users 
by  SIC   and  States   for   1968-73  ,  MMcf- -C ont inued 


SIC 


1968 


1969 


1970 


1971 


1972 


1973 


MINNESOTA 


10 

20,501 

22,076 

26,280 

24,301 

23  ,443 

24,925 

20 

4,098 

3,438 

2,046 

2,271 

1,781 

1,835 

28 

3,908 

1,242 

1,147 

1,327 

1,533 

1,814 

29 

145 

231 

223 

181 

108 

342 

32 

642 

690 

847 

728 

728 

772 

33 

4,049 

5,041 

5,023 

4,961 

6,365 

8,477 

34 

406 

319 

224 

246 

197 

259 

46 

52 

53 

0 

0 

0 

0 

49 

4,102 

3,118 

1,696 

3,355 

2,039 

1,442 

■  Unknown 

432 

390 

440 

263 

245 

252 

Total 

38,335 

36,598 

37,926 

37,633 

36,439 

40,118 

MISSISSIPPI 


13 

1,927 

2,404 

2,562 

2,399 

1,667 

1,572 

20 

476 

630 

587 

560 

315 

301 

24 

11,363 

11,818 

12,053 

10,568 

5,431 

5,087 

26 

18,079 

21,287 

20,116 

19,236 

12,381 

14 ,  152 

28 

21,886 

23,868 

23,150 

21,069 

20,894 

20,621 

29 

2,783 

1,858 

1,909 

2,117 

1,095 

1,312 

30 

78 

97 

85 

136 

118 

123 

32 

5,020 

5,303 

5,342 

4,907 

4,698 

4,847 

33 

1,173 

1,230 

1,279 

1,008 

0 

0 

35 

179 

166 

158 

160 

266 

277 

36 

278 

265 

257 

167 

158 

160 

46 

1,589 

1,606 

1,565 

1,400 

1,225 

521 

49 

75,413 

76,642 

85,108 

87,967 

82,761 

44,213 

96 

690 

685 

686 

669 

681 

0 

97 

1,153 

1,153 

1,136 

1,053 

1,057 

0 

UknoxvTi 

1,460 

994 

1,367 

983 

803 

658 

Total 

143  ,547 

150,006 

157,360 

154,399 

133,550 

93,844 

MISSOURI 


20 

228 

288 

262 

319 

308 

267 

26 

51 

0 

0 

0 

0 

54 

28 

13,735 

13,542 

10,542 

9,634 

9,094 

8,338 

30 

13 

14 

0 

0 

0 

0 

32 

19,812 

19,973 

18,320 

18,480 

16,384 

9,603 

33 

4,397 

4,407 

4,899 

4,661 

3,524 

3,108 

34 

1,529 

1,525 

1,402 

1,189 

1,326 

1,161 

35 

305 

609 

579 

596 

579 

181 

37 

617 

728 

797 

858 

798 

559 

46 

339 

326 

397 

320 

304 

209 

49 

10,187 

11,774 

15,501 

15,881 

11,641 

11,216 

92 

0 

57 

0 

0 

0 

0 

Unknown 

278 

216 

401 

384 

467 

571 

Total 

51,491 

53,459 

53,100 

52,322 

44,425 

35,267 
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Table  2.--Sijrnmarv  of  main  line  natural  gas  sales  to  industrial  users 
by  SIC  and  States  for  1968-73,  MMcf— Continued 


SIC 


1968 


1969 


1970 


1971 


1972 


1973 


MONTANA 


13 

87 

316 

467 

554 

517 

513 

20 

1,248 

1,456 

1,833 

1,429 

1,354 

1,349 

29 

481 

598 

1,494 

1,886 

2,547 

3,007 

49 

0 

0 

447 

456 

0 

0 

Unknown 

0 

0 

0 

0 

43 

47 

Total 

1,816 

2,370 

4,241 

4,325 

4,461 

4,916 

NEBRASKA 


01 

1,383 

1,509 

1,228 

1,142 

1,023 

1,017 

07 

1,138 

1,326 

1,095 

1,318 

1,459 

1,914 

13 

421 

571 

575 

401 

230 

180 

20 

11,188 

11,702 

11,788 

11,505 

9,818 

10,170 

28 

6,324 

6,423 

7,014 

6,929 

6,732 

0 

29 

8,409 

8,139 

8,035 

7,812 

7,828 

15,366 

32 

4,741 

4,464 

4,216 

4,118 

4,451 

4,454 

34 

129 

142 

131 

122 

144 

177 

46 

0 

0 

64 

0 

0 

0 

49 

15,336 

15,100 

16,235 

16,913 

12,688 

14,982 

80 

255 

259 

245 

233 

226 

213 

92 

0 

0 

0 

54 

53 

50 

94 

93 

103 

122 

126 

0 

0 

97 

142 

945 

682 

624 

596 

454 

Unknown 

2,383 

2,071 

2,075 

2,055 

1,854 

1,546 

Total 

51,942 

52,754 

53,505 

53,352 

47,102 

50,523 

NEVADA 


10 

349 

404 

389 

0 

0 

0 

14 

714 

794 

423 

0 

0 

0 

28 

2,748 

3,488 

3,429 

0 

0 

0 

32 

4,297 

5,087 

6,092 

0 

0 

0 

33 

419 

568 

504 

0 

0 

0 

34 

0 

5 

106 

0 

0 

0 

49 

15,825 

19,687 

25,234 

0 

0 

0 

91 

67 

65 

62 

0 

0 

0 

92 

60 

63 

67 

0 

0 

0 

97 

0 

0 

842 

0 

0 

0 

Unknown 

0 

39 

0 

0 

0 

0 

Total 

24,479 

30,200 

37,148 

0 

0 

0 

NEW  HAMPSHIRE 

97 

303 

383 

390 

442 

468 

537 

Total 

303 

383 

390 

442 

468 

537 

NEW  JERSEY 

36 

0 

92 

64 

0 

0 

0 

Total 

0 

92 

64 

0 

0 

0 
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Table  2. — Summary  of  main  line  natural  gas  sales  to  industrial  users 
by  SIC  and  States  for  1968-73,  MMcf- -C ont inue d 


SIC 


1968 


1969 


1970 


1971 


1972 


1973 


NEW  MEXICO 


13 

32 

97 

77 

43 

12 

3 

28 

407 

430 

483 

494 

475 

466 

29 

836 

861 

1,219 

1,043 

675 

989 

33 

4,322 

6,105 

6,826 

6,964 

7,107 

7,066 

46 

34 

36 

40 

38 

41 

31 

49 

6,034 

8,002 

6,665 

6,019 

9,981 

9,151 

Total 

11,665 

15,531 

15,310 

14,601 

18,291 

17,706 

NORTH  CAROLINA 

Unknown 

25 

21 

8 

0 

0 

0 

Total 

25 

21 

8 

0 

0 

0 

NORTH  DAKOTA 


29 
Unknown 

559 
78 

1,097 
0 

439 
0 

199 
0 

177 
0 

276 
0 

Total 

637 

1,097 

439 

199 

177 

276 

OHIO 


28 

8,474 

8,524 

9,595 

9,290 

7,508 

6,554 

32 

5,773 

5,961 

5,897 

2,406 

2,548 

5,664 

33 

5,426 

6,031 

5,976 

0 

0 

0 

37 

2,411 

2,655 

2,283 

2,933 

2,824 

2,341 

49 

208 

149 

269 

255 

203 

146 

Total 

22,292 

23,320 

24  ,020 

14,884 

13 ,083 

14,705 

OKLAHOMA 


13 

443 

211 

230 

280 

327 

245 

14 

0 

0 

168 

183 

186 

203 

16 

0 

0 

178 

57 

0 

0 

22 

192 

296 

380 

478 

551 

424 

24 

0 

1,437 

1,554 

1,838 

2,577 

3,130 

26 

1,317 

0 

0 

0 

0 

.  0 

29 

14,887 

14,764 

15 ,455 

14,961 

13,351 

12,863 

32 

934 

966 

809 

1,176 

1,241 

1,226 

33 

6,122 

6,063 

5,792 

6,002 

5,777 

3,989 

39 

0 

0 

93 

206 

268 

310 

46 

198 

273 

222 

396 

142 

207 

49 

3,424 

3,380 

2,345 

2,875 

4,498 

2,039 

80 

78 

86 

90 

89 

83 

78 

92 

66 

67 

72 

64 

65 

67 

97 

2,651 

2,629 

2,415 

2,056 

2,094 

2,001 

Unknown 

632 

679 

680 

773 

836 

745 

Total 

30,944 

30,851 

30,483 

31,434 

31,996 

27,527 

OREGON 


32 

910 

98 

0 

0 

0 

0 

Total 

910 

98 

0 

0 

0 

0 

PENNSYLVANIA 


34 

20,718 

23,461 

24,983 

0 

0 

8,827 

Total 

20,718 

23,461 

24,983 

0 

0 

8,827 
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Table   2. — Summary  of  main  line  natural  gas   sales   to  industrial  users 
by  SIC  and  States   for   1968-73,  MMcf— Continued 


SIC 


1968 


1969 


1970 


1971 


1972 


1973 


SOUTH  CAROLINA 

14 

561 

533 

360 

353 

217 

340 

22 

1,886, 

1,750 

1,820 

2,342 

2,119 

2,089 

32 

3,191 

3,576 

2,891 

2,995 

3,254 

3,164 

49 

2,343 

0 

0 

0 

0 

0 

Unknown 

31 

72 

118 

95 

183 

88 

Total 

8,012 

5,931 

5,189 

5,785 

5,773 

5,681 

SOUTH  DAKOTA 

32 
Unknown 

2,445 
56 

2,361 
7 

2,356 
7 

2,666 
124 

3,695 
175 

4,387 
179 

Total 

2,501 

2,368 

2,363 

2,790 

3,870 

4,566 

TENNESSEE 


26 

7,377 

6,966 

8,183 

8,103 

7,827 

7,948 

28 

9,920 

12,870 

14,638 

14,618 

17,292 

17,260 

30 

219 

276 

241 

263 

285 

290 

32 

2,891 

2,923 

2,824 

2,791 

3,242 

3,324 

33 

5,638 

5,745 

5,440 

5,252 

5,557 

6,122 

37 

5,485 

5,346 

4,923 

6,050 

6,141 

6,502 

96 

1,853 

1,893 

2,526 

2,656 

2,700 

2,511 

97 

56 

66 

65 

64 

63 

62 

Unknown 

15 

21 

23 

29 

0 

40 

Total 

33,454 

36,106 

38,863 

39,826 

43,107 

44,059 

TEXAS 


13 

892 

822 

603 

198 

960 

249 

14 

376 

501 

509 

527 

529 

707 

16 

0 

0 

0 

0 

64 

64 

20 

1,095 

1,183 

1,108 

1,210 

1,208 

1,287 

23 

59 

0 

0 

0 

0 

0 

24 

2,199 

2,454 

1,344 

1,527 

1,681 

1,670 

26 

9,761 

10,608 

10,756 

8,821 

4,120 

3,835 

28 

6,110 

6,169 

3,435 

225 

80 

50 

29 

61,131 

63,820 

41,264 

10,228 

6,623 

6,823 

32 

23  ,524 

24,101 

24,281 

23,142 

27,967 

30,027 

33 

2,769 

3,250 

3,738 

2,900 

1,392 

1,449 

34 

82 

70 

0 

0 

0 

0 

35 

1,242 

1,429 

1,217 

465 

366 

393 

36 

205 

194 

220 

189 

203 

139 

37 

64 

0 

0 

0 

0 

0 

40 

0 

260 

234 

254 

288 

279 

46 

0 

98 

317 

485 

610 

465 

49 

56,079 

66,995 

61,228 

56,395 

53,120 

76,651 

80 

79 

73 

81 

72 

62 

51 

92 

62 

51 

0 

57 

60 

128 

94 

0 

133 

127 

112 

114 

117 

97 

4,041 

3,545 

3,678 

3,212 

3,067 

2,771 

Unknown 

3,103 

3,340 

3,196 

3,732 

24,583 

3,686 

Total 

172,873 

189,096 

157,336 

113,751 

127,097 

130,841 

21 


Tab le  2 .  —-Summary  of  main  line  natural  gas  sales  to  Industrial  users 
by  SIC  and  States  for  1968-73,  MMcf— Continued 


SIC 


1968 


1969 


1970 


1971 


1972 


1973 


VIRGINIA 


32 
34 
Unknown 

407 
5 
1 

435 

10 

6 

408 

16 

0 

435 

20 

0 

448 

24 

0 

429 

26 

0 

Total 

413 

451 

424 

455 

472 

455 

WASHINGTON 


28 

4,584 

4,196 

3,752 

4,111 

4,950 

5,042 

Total 

4,584 

4,196 

3,752 

4,111 

4,950 

5,042 

WEST  VIRGINIA 

20 

67 

83 

72 

66 

64 

60 

22 

67 

110 

53 

0 

0 

0 

26 

878 

744 

548 

0 

0 

0 

28 

16,357 

16,133 

11,953 

631 

443 

852 

30 

0 

0 

0 

0 

52 

69 

32 

2,392 

2,606 

2,342 

985 

1,072 

1,168 

33 

9,557 

9,610 

7,069 

0 

0 

0 

34 

0 

0 

81 

87 

77 

74 

Unknown 

259 

86 

137 

57 

0 

0 

Total 

29,577 

29,372 

22,255 

1,826 

1,708 

2,223 

WYOMING 


10 

407 

389 

412 

304 

317 

459 

13 

1,043 

762 

1,380 

442 

382 

2,757 

14 

513 

606 

618 

597 

600 

729 

20 

1,999 

2,229 

2,794 

2,284 

2,663 

2,649 

24 

0 

194 

194 

216 

328 

412 

28 

267 

326 

424 

512 

562 

539 

29 

6,089 

6,424 

7,128 

0 

0 

7,856 

Unknown 

72 

0 

0 

0 

5 

59 

Total 

10,390 

10,930 

12,950 

4,355 

4,857 

15,460 

Yearly 

total 

1,586,149 

1,653,219 

1,674,096 

1,717,562 

1,544,905 

1,385,232 

Source:   Data  compiled  from  table  4. 
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Table  3. — Summary  of  main  line  natural  gas  sales  to  industrial 
users,  by  type  of  sale—1972-73  ,  MMcf 


State 

Firm 

Offpeak 

Inter ruptible 

Not  specified 

Total 

(1) 

(2) 

(3) 

(4) 

(5) 

1972 

A  labama 

56,658 

0 

19,599 

0 

76,257 

Arizona 

86,902 

0 

0 

0 

86,902 

Arkansas 

163,714 

0 

5,471 

0 

169,185 

Colorado 

0 

52 

2,324 

59,884 

62,260 

De laware 

3,316 

0 

463 

123 

3,902 

Florida 

32,699 

0 

63,719 

3 

96,421 

Georgia 

3,612 

0 

13,907 

0 

17,519 

Illinois 

26,946 

0 

26,231 

0 

53,177 

Indiana 

0 

0 

4,372 

0 

4,372 

Iowa 

8,391 

0 

2,872 

0 

11,263 

Kansas 

29,334 

0 

111,197 

26,743 

167,274 

Kentucky 

11,186 

0 

2,110 

0 

13,296 

Louisiana 

244,572 

0 

1,709 

605 

246,886 

Maryland 

157 

0 

191 

0 

348 

Michigan 

10,662 

0 

3,355 

0 

14,017 

Minnesota 

29,446 

0 

6,993 

0 

36,439 

Mississippi 

113,888 

0 

7,546 

12,116 

133,550 

Missouri 

8,210 

0 

35,975 

240 

44,425 

Montana 

0 

0 

2,847 

1,614 

4,461 

Nebraska 

22,446 

0 

24,656 

0 

47,102 

Nevada 

0 

0 

0 

0 

0 

New  Hampshire 

141 

0 

327 

0 

468 

New  Jersey 

0 

0 

0 

0 

0 

New  Mexico 

17,807 

0 

484 

0 

18,291 

North  Carolina 

0 

0 

0 

0 

0 

North  Dakota 

0 

0 

177 

0 

177 

Ohio 

7,508 

0 

5,575 

0 

13,083 

Oklahoma 

16,439 

0 

15,283 

274 

31,996 

Oregon 

0 

0 

0 

0 

0 

Pennsylvania 

0 

0 

0 

0 

0 

South  Carolina 

3,889 

0 

1,884 

0 

5,773 

South  Dakota 

5 

0 

3,865 

0 

3,870 

Tennessee 

23,956 

0 

18,510 

641 

43,107 

Texas 

18,579 

0 

108,518 

0 

127,097 

Virginia 

252 

0 

220 

0 

472 

Washington 

4,950 

0 

0 

0 

4,950 

West  Virginia 

979 

0 

729 

0 

1,708 

Wyoming 

562 

0 

4,295 

0 

4,857 

Total 

947,206 

52 

495,404 

102,243 

1,544,905 
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Table  3.— Summary  of  main  line  natural  gas  sales  to  industrial  users. 


by  type  of  s£ 

lie— 1972-73,  MMcf- -Continued 

State 

Firm 

Offpeak 

Interrupt ible 

Not  specified 

Total 

(1) 

(2) 

(3) 

(4) 

(5) 

1973 

Alabama 

52,326 

0 

23,765 

0 

76,091 

Arizona 

77,975 

0 

0 

0 

77,975 

Arkansas 

138,148 

0 

2,106 

0 

140,254 

Colorado 

0 

112 

2,200 

52,960 

55,272 

Delaware 

3,366 

0 

321 

46 

3,733 

Florida 

22,419 

0 

59,327 

0 

81,746 

Georgia 

3,602 

0 

15,878 

0 

19,480 

Illinois 

26,289 

0 

21,655 

0 

47,944 

Indiana 

0 

0 

3,697 

0 

3,697 

Iowa 

8,565 

0 

3,417 

0 

11,982 

Kansas 

31,692 

0 

104,012 

26,899 

162,603 

■Kentucky 

11,164 

0 

1,982 

0 

13 , 146 

Louisiana 

174,499 

0 

49 

474 

175,022 

Maryland 

30 

0 

177 

0 

207 

Michigan 

10,495 

0 

3,012 

0 

13,507 

Minnesota 

32,782 

0 

7,336 

0 

40,118 

Mississippi 

76,417 

0 

6,611 

10,816 

93,844 

Missouri 

7,830 

0 

27,216 

221 

35,267 

Montana 

0 

0 

2,889 

2,027 

4,916 

Nebraska 

23,808 

0 

26,715 

0 

50,523 

Nevada 

0 

0 

0 

0 

0 

New  Hampshire 

126 

0 

411 

0 

537 

New  Jersey 

0 

0 

0 

0 

0 

New  Mexico 

17,240 

0 

466 

0 

17,706 

North  Carolina 

0 

0 

0 

0 

0 

North  Dakota 

0 

0 

276 

0 

276 

Olio 

6,554 

3,522 

4,629 

0 

14,705 

Oklahoma 

11,872 

0 

15  ,452 

203 

27,527 

Oregon 

0 

0 

0 

0 

0 

Pennsylvania 

7,976 

0 

851 

0 

8,827 

South  Carolina 

3,832 

0 

1,849 

0 

5,681 

South  Dakota 

6 

0 

4,560 

0 

4,566 

Tennessee 

24,922 

0 

18,570 

567 

44,059 

Texas 

17,310 

0 

113,531 

0 

130,841 

Virginia 

220 

0 

235 

0 

455 

Washington 

5,042 

0 

0 

0 

5,042 

West  Virginia 

1,389 

0 

834 

0 

2,223 

Wyoming 

539 

0 

14,921 

0 

15,460 

Total 

798,435 

3,634 

488,950 

94,213 

1,385,232 

Source:   Data  compiled  from  table  4, 
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BASIC   ESTIMATED  CAPITAL   INVESTMENT  AND   OPERATING  COSTS 
FOR   UNDERGROUND   BITUMINOUS   COAL  MINES 

Mines  With  Annual  Production  of  1.03  to  3.09  Million  Tons 
From  a  48-Inch  Coaibed 

Revision  of  Information  Circular  8641 

by 
Sidney  Katell,!    E.  L.  Hemingway,2  and  L.  H.  Berkshire^ 


ABSTRACT 

This  Bureau  of  Mines  study  estimates  capital  investment,  operating 
costs,  and  selling  prices  for  three  underground  bituminous  mines  producing 
coal  with  annual  production  ranging  from  1.03  to  3.09  million  tons.  It  is 
assumed  that  the  mines  have  a  20-year  life.  Wages  and  union  welfare  pay- 
ments are  considered  as  of  December  6,  1974,  under  the  Bituminous  Wage 
Agreement  of  1974,  and  costs  for  material  and  equipment  are  based  on  1975 
indexes. 

Initial  capital  investment  ranges  from  $26,498,500  for  the  1.03- 
million-ton-per-year  (MM  tpy)  mine  to  $67,173,300  for  the  3.09-MM-tpy  mine. 
Total  capital  investment  ranges  from  $37,437,500  to  $92,984,300  for  the 
same  mines.  Corresponding  selling  prices  for  the  coal  range  from  $14.83  to 
$13.26  per  ton,  assuming  a  15-percent  discounted  cash  flow  rate  of  return 
after  Federal  income  taxes. 

INTRODUCTION 

Growing  public  concern  about  the  increasing  demand  for  energy  has 
brought  about  a  renewed  interest  in  coal  production  in  the  United  States. 
Because  cost  is  an  important  factor  in  determining  the  extent  to  which 
coal  will  be  used  to  satisfy  this  energy  requirement,  the  Bureau  of  Mines 
is  preparing  a  series  of  reports  that  provide  estimated  capital  investment 
and  operating  costs  for  hypothetical  mines  that  may  be  utilized  in  the 
production  of  synthetic  fuels  or  for  electric  utility  plants. 

^Chief,  Process  Evaluation  Group. 

^Mining  engineer. 

^Economist. 


Three  studies  that  presented  capital  investment  and  operating  costs 
for  coal  mines,  based  on  rates  in  effect  under  the  Bituminous  Wage 
Agreement  of  1971,  were  published  in  1974.^  This  report  is  the  second 
of  a  new  series  that  updates  the  previous  publications  to  reflect  wage 
and  union  welfare  rates  that  went  into  effect  December  6,  1974,  under 
the  Bituminous  Wage  Agreement  of  1974.  Costs  for  material  and  equipment 
are  based  on  January  1975  cost  indexes,  and  selling  prices  are  based  on 
a  15-percent  discounted  cash  flow  (DCF)  rate  of  return  after  Federal 
income  taxes.  Mines  are  assumed  to  have  a  20-year  life. 

This  study  presents  basic  capital  investment  and  production  costs  for 
three  hypothetical  underground  bituminous  coal  mines  with  a  48-inch  work- 
ing height  and  with  annual  production  ranging  from  1.03  to  3.09  million 
tons  of  coal.  Since  costs  are  affected  by  many  factors,  any  particular 
mine,  in  reality,  will  have  to  be  considered  in  relation  to  its  own  special 
situation  and  requirements. 

GENERAL  MINING  PLAN 

It  is  assumed  that  the  mines  operate  5  days  per  week,  3  shifts  per 
day,  220  days  per  year,  and  have  a  20-year  life.  Continuous  miner  sections 
produce  312  tons  of  coal  per  unit  per  shift. 

Acres  of  surface  needed  to  produce  the  required  tonnages  are  calcu- 
lated assuming  1,800  tons  of  coal  per  acre-foot  with  4  feet  of  mining 
height  and  57-percent  recovery.  Table  1  shows  the  acreage  requirements 
to  sustain  a  20-year  mining  operation. 

TABLE  1 .  -  Acreage  required  to  provide  coal 
resources  necessary  to  sustain 
a  20-year  mining  operation 


Production, 
MM  tpy 

Acres  required, 
57-percent  recovery 

1.03 
2.06 
3.09 

5,018 
10,035 
15,053 

'tKatell,  Sidney,  and  E.  L.  Hemingway.  Basic  Estimated  Capital  Investment 
and  Operating  Costs  for  Underground  Bituminous  Coal  Mines:  Mines  With 
Annual  Production  of  1.06  to  4.99  Million  Tons  From  a  72-Inch  Coal  bed. 
BuMines  IC  8632,  1974,  41  pp. 

.  Basic  Estimated  Capital  Investment  and  Operating  Costs  for 

Underground  Bituminous  Coal  Mines:  Mines  With  Annual  Production  of 
1.03  to  3.09  Million  Tons  From  a  48-Inch  Coal  bed.  BuMines  IC  8641,  1974, 
31  pp. 

.  Basic  Estimated  Capital  Investment  and  Operating  Costs  for  Coal 

Strip  Mines.  BuMines  IC  8661,  1974,  31  pp. 
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The  general  mining  plan  involves  driving  main  entries  along  the 
center  axis  of  the  property  with  production  headings  on  the  right  and 
left.  All  mining  is  concentrated  on  one  side  of  the  main  heading,  the 
plan  being  to  mine  one  side  of  the  main  entries  on  the  advance  and  the 
other  side  on  the  retreat. 

The  main  headings  have  11  entries,  and  the  production  headings  have 
8  entries,  14  feet  wide  on  95-foot  centers.  The  production  panels  are 
on  the  8-entry  system,  16  feet  wide  on  95-foot  centers.  Production 
panels  are  2,600  feet  long  plus  an  additional  length  for  development  of 
the  bleeder  system.  Figure  1  is  a  diagram  of  the  general  mining  plan. 

Each  loading  unit  will  consist  of  a  continuous  miner,  a  loading 
machine,  two  shuttle  cars,  and  a  roof  bolter.  The  shuttle  cars  will  dump 
into  a  ratio  feeder  at  the  tailpiece  of  the  unit  belt  conveyor.  Unit  man- 
power consists  of  10  men  and  a  foreman.  Each  unit  is  equipped  with  a 
power  center  to  reduce  high  voltage  to  equipment  requirements.  A  recti- 
fier converts  alternating  current  to  direct  current  where  necessary. 


Coal  is  transported  to  the  surface  by  belt  conveyors.  Main  heading 
conveyors  are  42  inches  wide  except  for  those  in  the  1.03-MM-tpy  mine, 
which  are  36  inches  wide.  Production  headings  and  panel  belts  are  36  inches 
wide  for  all  mines. 

The  following  detailed  equipment  list  describes  the  principal  pieces 
of  equipment  that  will  be  used  in  the  mines: 


Continuous  miner 
Hp:  220. 
Drive:  Motor. 

Loading  machine 
Loading  rate:  25/30 
tons  per  minute  (tpm) 
Hp:  160. 
Drive:  Motor. 

Shuttle  car 
Hp:  100. 
Drive:  Motor. 

Roof  bolter 
Dual  boom. 
Hp:  50. 

Equipped  with  dust 
collector. 

Rectifier  for  track 
haulage 
1,000  kW. 


Ratio  feeder 

Can  accept  15+  tons 
of  coal   and  dis- 
charge at  desired 
rate. 

Equipped  with 
lumpster. 

Self-trarrming. 

Hp:     125. 

Supply  motor 
Hp:  80. 
Drive:  Motor. 

Mainline  belt  power 
center 
300  kV-A. 

Section  belt  power 
center 
150  kV-A. 


Section  rectifier 
200  kV-A. 

Triple  duty  rock 
duster 
Hp:  30. 

Main  ventilation  fan 
Type:  Dual. 
Size:  8  ft. 
350,000  cfm  at  6- 
inch  water  gage. 

Auxiliary  fan 
To  provide  more 
effective  ventila- 
tion at  working 
face.  Size  of  fan 
varies  with  amount 
of  ventilation 
required. 


Information  supporting  the  cost  figures  in  this  study  is  included 
in  tables  that  make  up  appendixes  A,  B,  and  C  for  the  1.03-,  2. 06-,  and 
3.09-MM-tpy  mines,  respectively.  The  following  tables  are  included  for 
each  of  the  mines. 


Table 
1 
2 
3 
4 
5 
6 
7 


Capital  investment  summary 
Manning  table 
Depreciation  schedule 
Power  and  water  cost 
Estimated  annual  production  cost 
Estimated  development  cost 
Estimated  working  capital  and 
total  capital  investment 
Summary  of  discounted  cash  flow 
Discounted  cash  flow 


SUMMARY 


This  study  furnishes  cost  analyses  for  three  hypothetical  underground 
bituminous  mines  that  produce  1.03,  2.06,  and  3.09  MM  tpy  of  coal.  A  sum- 
mary of  the  total  capital  investments,  operating  costs,  and  selling  prices 
is  given  in  table  2. 

TABLE  2.  -  Summary  of  capital  investment,  operating  costs, 
and  selling  price  by  annual  output  capacity 


MM  tons  per  year. 


1.03 


2.06 


3.09 


Estimated  initial  capital 

investment , 

Estimated  deferred  capital 

investment , 

Total , 

Capital  investment  per  ton 

of  production 

Operating  cost  per  year 

Operating  cost  per  ton  of 

production 

Selling  price  per  ton, 

15  percent  DCF^... 

iQiscounted  cash  flow. 


$26,498,500 
10,939,000 


37,437,500 

36.36 
9,803,600 

9.52 

14.83 


$46,054,400 
18,100,500 


$67,173,300 
25,811,000 


64,154,900 

31.16 
18,110,500 

8.79 

13.56 


92,984,300 

30.10 
26,577,700 

8.61 

13.26 


APPENDIX  A  -  1.03-MM-tpy  mine 


TABLE  A-1 .  -  Capital  investment  summary,  1 .OS-MM-tpy  mine 


Item 


Quantity 

Total   cost 

6 

$1,222,500 

6 

472,500 

12 

735,000 

7 

385,000 

6 

270,000 

7 

26,300 

5 

87,500 

3 

41,300 

4 

50,000 

7 

30,600 

7 

271,300 

3 

93,800 

30 

93,800 

26,740  ft 

1,771,500 

5 

93,800 

5 

62,500 

6 

172,500 

6 

15,000 

6 

56,300 

7 

65,600 

12,000  ft 

112,500 

15 

14,600 

- 

46,600 

1 

25,000 

24,740  ft 

77,400 

24,740  ft 

247,400 

24,740  ft 

92,800 

- 

18,800 

- 

8,800 

- 

25,000 

- 

50,000 

7 

218,800 

7 

17,500 

12 

1,500 

12 

9,400 

300 

11,200 

8 

1,300 

100 

4,400 

100 

37,500 

4 

15,000 

250 

13,100 

20 

7,500 

- 

25,000 

1 

115,000 

Continuous  miner 

Loading  machine 

Shuttle  car 

Roof  bol ter 

Ratio  feeder 

Auxil iary  fan 

Mantrip  Jeep^ 

Mechanic  Jeep 

Personnel  Jeep 

Trickl  e  rock  duster 

Triple  duty  rock  duster 

Supply  motor 

Supply  car 

36-inch  rope-type  belt  conveyor 

Mainline  belt  power  center  (300  kV-A) 
Section  belt  power  center  (150  kV-A). 

Section  power  center  (1,000  kV-A) 

Section  rectifier  (200  kW) 

Section  switch  house 

Sectional izing  switch  house 

High  voltage  (HV)  cable  (300  million 

circular  mill   aluminum  {MCM  AL}) 

PLM^  coupler 

Section  cable  and  coupler 

Rectifier  for  track  haulage 

Trol  1  ey  wi  re 

Track  (60-1 b) 

Fresh  water  1  ine 

Pumps  and  1 ines 

Telephone  (page  phones) 

Conveyor  fire  protection 

Automatic  controls  and  alarms 

Scoop  tractor 

Battery  charger 

All  service  mask 

Breathing  apparatus 

Sel f  rescuer 

Stretcher  set 

Safety  light 

Methanometer 

Fire  chemical  car 

Lamp  (including  accessories) 

Dust  sampl er 

Site  preparation 

Ventilation  fan  (dual) 


TABLE  A-1 .  -  Capital  investment  summary,  1 .03-MM-tpy  mine  — 


Continued 


Item 


Quantity 


Total  cost 


Concrete  portal , 

Rock  dust  facil  ity , 

Substation  and  distribution , 

Bathhouse,  office,  and  lamp  house, 

Shop  and  warehouse 

Powder  and  cap  house 

Front-end  loader 

Forklift 

Bui  1  dozer 

Utility  truck 

Pickup  truck 

Oil  storage 

Water  tank 

Supply  yard 

Mine  drainage  treatment  plant 

Exploration 


Total  direct , 

Field  indirect , 

Total  construction , 

Engineering , 

Overhead  and  administration, 


Contingency. 


Fee. 


Estimated  development  cost 

Interest  during  development 

Credit  for  coal  mined  during  development  at  $10  per  ton. 


Land  acquisition  at  $2,500  per  acre. 
Net  estimate 


187 

18 

100 

350 

187 

6 

63 

44 

100 

9 

6 

12 

12 

15 

37 

65 


8,326 
166 


8,492 
169 
433 


9,095 
1,364 


10,460 
209 


10,669 
5,385 


16,054 
802 


16,857 
6,044 


10,813 
12,545 


23,358 


500 
800 
000 
000 
500 
000 
000 
000 
000 
000 
000 
000 
000 
000 
500 
000 


200 
500 


700 
900 
100 


700 
400 


100 
200 


300 
300 


600 
700 


300 
000 


300 
000 


300 


iReference  to  specific  trade  names  in  this  report  is  done  to  facili- 
tate understanding  and  does  not  imply  endorsement  by  the  Bureau  of 
Mines. 


TABLE  A-2.  -  Manning  table,  1 .03-MM-tpy  mine 


Personnel   

Underground: 

Continuous  miner  operator.. 

Loading  machine  operator... 

Machine  operator  helper 

Shuttle  car  operator 

Roof  bolter 

Bratticeman 

Utility  man , 

Mechanic  (section) 

Supply  motorman , 

Bel tman 

Trackman 

Wi reman 

Mason  (precision) 

Pumper 

Utility  crew 

Roving  mechanic 

Fireboss  (union) 

Outside: 
Lampman 

Front-end  loader  operator., 
Shop  mechanic , 

Salary: 

Superintendent , 

General  mine  foreman , 

Assistant  mine  foreman 

Section  foreman , 

Maintenance  superintendent, 

General   shop  foreman 

Mine  maintenance  foreman... 

Chief  mine  engineer , 

Draftsman , 

Survey  crew , 

Safety  director. , , 

Safety  inspector 

Dust  sampler , 

Office  manager 

Timekeeper  and  bookkeeper.. 

Purchasing  supervisor , 

Warehouseman 

Total   labor  and  supervision 


Total 


Wages 1 
per  day 


Cost 
per  year 


Cost 
per  ton 


15 
15 
15 
30 
30 
15 
15 
15 


4 
9 
6 
6 
6 
3 
9 
6 
3 


52 

3 
2 
6 


1 
1 
3 
15 
1 
1 
3 
1 
1 
3 
1 
3 
3 
1 
1 
1 
4 


44 


$55.00 
51.98 
51.98 
49.23 
55.00 
47.03 
49.23 
55.00 

47.58 
47.03 
47.03 
47.03 
49.23 
47.03 
49.23 
55.00 


45.38 
47.85 
49.50 


$184,580 
174,614 
174,614 
331 ,078 
369,160 
158,279 
165,539 
184,580 


1,742,400 
43,398 
94,968 
63,311 
63,311 
66,215 
31,657 
99,324 
73,568 
36,916 


572,668 

30,568 
21,318 
66,572 


118,458 

26,400 
17,400 
43,200 
203,000 
19,800 
13,800 
41 ,400 
20,400 
8,400 
27,000 
18,000 
39,600 
28,800 
14,400 
10,000 
14,400 
36,000 


582.000 


$1.69 


.56 


.11 


.57 


257 


3,015,600 


2.93 


"Tigures  in  this  column  are  for  the  day 
other  shifts  are  reflected  in  the  cost 


shift.     Shift  differentials  for 
per  year. 


TABLE  A-3.  -  Depreciation  schedule,  1 .03-MM-tpy  mine 


Item 

Exploration 

Mine  drainage  treatment  plant 

Supply  yard 

Water  tank 

Oil   storage 

Pickup  truck 

Util ity  truck 

Bui  1  dozer 

Forklift 

Front-end  loader 

Powder  and  cap  house 

Shop  and  warehouse 

Bathhouse,  office,  and  lamp  house. 

Substation 

Bui k  rock  dust  facil ity 

Concrete  portal s 

Ventilation  fan 

Site  preparation 

Coal  mine  safety  equipment 

Underground  equipment 

Interim  equipment  replacement 

Subtotal 

Depreciation  for  field  indirect, 
engineering,  overhead  and 
administration,  contingency, 
fee,  cost  of  development,  and 
interest  during  development, 
less  credit  for  coal  mined  at 
$10  per  ton 


Straight-line 
depreciation,  years 


Yearly  charge 


$3,300 

3,800 

1,500 

1,200 

1,200 

1,200 

1,800 

10,000 

4,400 

6,300 

600 

9,400 

17,500 

5,000 

1,900 

4,400 

5,800 

1,300 

35,200 

689,700 

158,000 


Total 


20 
10 

10 
10 
10 
5 
5 
10 
10 
10 
10 
20 
20 
20 
10 
20 
20 
20 
5 
10 
20 


20 


963,500 


101,500 


11,065,000 


i$1.03  per  ton. 
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TABLE  A-4.  -  Power  and  water  cost,  1.03-MM-tpy  mine 


Number 

of 
units 

Operation 

Hp  per 
unit 

Hp, 

total 

load 

Hr  per 

day,  full 

load 

KW, 
total 
load 

Total  kW-hr 
reguirement 

5 

5 

10 

Continuous  miner 

Loading  machine 

Shuttle  car 

220 
160 
100 

50 
125 

30 

15 

15 
7.5 

30 

80 

85 
500 

1,100 

800 

1,000 

250 

625 

150 

75 

45 

30 

210 

240 

850 

500 

400 

15 
15 
15 
18 
15 
18 
6 
15 
15 
12 
12 
15 
24 

10 

820 

597 

746 

187 

466 

112 

56 

34 

22 

157 

179 

634 

373 

298 

12,300 

8,955 

11,190 

5 

Roof  bolter 

3,366 

5 
5 
5 
3 
4 
7 
3 
10 
1 

Ratio  feeder 

Auxiliary  fan 

Mantrip  Jeep 

Mechanic  Jeep 

Personnel  Jeep 

Rock  duster 

Supply  motor 

36- inch  conveyor 

Ventilation  fan 

Extra  for  pumps, 
lights,  tools,  etc. 

6,990 

2,016 

336 

510 

330 

1,884 

2,148 

9,510 

8,952 

2,980 

Total 

71 ,467 

NOTE.  -  Power: 
Water: 


$0.02  X  71,467  X  220  =  $314,400  f  1,029,600 
=  $0.30  per  ton. 

3,000  gal   per  unit  per  shift  at  $0.10  per  M  gal 
=  3,000  X  15  X  220  x  0.10  *  1,000  =  $1,000. 
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TABLE  A-5.  -  Estimated  annual  production  cost,  1.03-MM-tpy  mine 


Annual  cost  |  Cost  per  ton' 


Direct  cost: 
Production: 

Labor 

Supervision. 


Maintenance: 

Labor 

Supervision. 


Operating  supplies: 

Mining  machine  parts 

Lubrication  and  hydraulic  oil 

Rock  bolts  and  timber 

Rock  dust 

Ventilation 

Bits 

Cables 

Mi  seel  1 aneous 


Power 

Water 

Payroll  overhead  (40  percent  of  payroll). 

Union  wel  fare  ^ 

Indirect  cost: 
15  percent  labor,  supervision,  and 
suppl ies 

Fixed  cost: 
Taxes  and  insurance,  2  percent  of  mine 

cost 

Depreciation 


Total 


$2,108,900 

$2.05 

507. 

,000 

.49 

2,615,900 

2.54 

324, 

,700 

.32 

75. 

,000 

.07 

399, 

,700 

.39 

648 

,600 

.63 

257 

,400 

.25 

319. 

,200 

.31 

133. 

,900 

.13 

195. 

,600 

.19 

123. 

,600 

.12 

61, 

,800 

.06 

154, 

,400 

.15 

1,894, 

,b00 

1.84 

314 

,400 

.30 

1 

,000 

1,206. 

,200 

1.17 

1,099 

,300 

1.07 

736,500 


471,100 
1,065,000 


1,536,100 


9,803,600 


.72 


.46 
1.03 


1.49 


9.52 


^Effective  Dec.   6,  1974,  under  the  Bituminous  Wage  Agreement  of  1974. 
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TABLE  A- 6.  -  Estimated  development  cost»^  1.03-MM-tpy  mine 


Item 


Total  cost 

Cost  per  ton 

$2,226,800 

$3.69 

680,000 

1.13 

120.900 

.20 

891,500 

1.47 

634,600 

1.05 

436,600 

.72 

392,900 

.65 

5,385,300 

8.91 

Total  labor  and  supervision. 

Operating  supplies 

Power , 

Payrol 1  overhead 

Union  wel  fare , 

Indirect  cost , 

Fixed  cost. , 

Total 


^Estimated  development  cost  covers  the  period  of  time  required  to  place 
all  units  in  operation  within  the  projected  mining  plan. 

NOTE.  -  Cost  per  ton  =  $8.91. 
Tonnage  =  604,400. 
Credit  for  coal  mined  at  $10  per  ton  =  $6,044,000. 


TABLE  A- 7.  -  Estimated  working  capital  and  total  capital  investment, 

1 ♦03-MM-tpy  mine 


Estimated  working  capital: 

Direct  labor 3  months... 

Operating  supplies 3  months... 

Payrol  1  overhead 3  months . . . 

Indirect  cost 4  months. . . 

Fixed  cost 0.5  percent  of  insurance  base... 

Spare  parts 

Miscellaneous 

Total  working  capital 

Total  estimated  capital  investment: 

Total  mine  cost  (insurance,  tax  base) 

Interest  during  development 

Subtotal 

Worki  ng  capi  tal 

Estimated  capital  investment 

Estimated  deferred  capital  investment 

Total  capital  investment  and  deferred  investment. 


$753,900 
473,600 
301,600 
245,500 
117,800 
218,800 
29,000 
2,140,200 


$23,555,600 

802,700 

24,358,300 

2,140,200 

26,498,500 

10,939,000 

137,437,500 

iThis  is  an  average  cost  of  $36.36  per  ton  of  annual  production. 
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TABLE  A-8.  -  Summary  of  discounted  cash  flow,  1.03-MM-tpy  mine 


Present  worth 

Present  worth 

Present  worth 

capital 

cash  flow 

Capital 

factor  at 

investment 

value 

Year 

investment 

Cash  flow 

15  percent 

at  15  percent 

at  15  percent 

0 

$26,498,500 

$-26,498,500 

1. 

$26,498,500 

$-26,498,500 

1 

158,000 

4,401,400 

.8696 

137,400 

3,827,500 

2 

158,000 

4,401,400 

.7561 

119,500 

3,327,900 

3 

158,000 

4,401,400 

.6575 

103,900 

2,893,900 

4 

158,000 

4,401,400 

.5718 

90,300 

2,516,700 

5 

349,000 

4,210,400 

.4972 

173,500 

2,093,400 

6 

158,000 

4,401,400 

.4323 

68,300 

1,902,700 

7 

158,000 

4,401,400 

.3759 

59,400 

1,654,500 

8 

158,000 

4,401,400 

.3269 

51,700 

1,438,800 

9 

158,000 

4,401,400 

.2843 

44,900 

1,251,300 

10 

7,555,000 

-2,995,600 

.2472 

1,867,600 

-740,500 

11 

158,000 

4,401,400 

.2149 

34,000 

945,900 

12 

158,000 

4,401,400 

.1869 

29,500 

822,600 

13 

158,000 

4,401,400 

.1625 

25,700 

715,200 

14 

158,000 

4,401,400 

.1413 

22,300 

621,900 

15 

349,000 

4,210,400 

.1229 

42,900 

517,500 

16 

158,000 

4,401,400 

.1069 

16,900 

470,500 

17 

158,000 

4,401,400 

.0929 

14,700 

408,900 

18 

158,000 

4,401,400 

.0808 

12,800 

355,600 

19 

158,000 

4,401,400 

.0703 

11,100 

309,400 

20 

-14,527,200 

19,086,600 

.0611 

-887,600 

1,166,200 

28,537,300 

1,400 

14 

TABLE  A-9.   -  Discounted  cash  flow,   1.03-MM-tpy  mine 

15  percent  -  20  years 

R  =  $28,537,300  *  6.2591  =  $4,559,400 

less  depreciation        1 ,065,000 

Depletion  +  net  profit  =     3,494,400 

Depletion  =  10  percent  of  sales 
Federal  income  tax  =  net  profit 
Depletion  +  net  profit  =  cash  flow  -  depreciation 

Sales  =  1/0.55  (1/2  operating  cost  +  cash  flow  -  depreciation) 
=  1/0.55  (4,901,800  +  3,494,400) 

Sales $15,265,800 

Operating  cost 9,803,600 

Gross  profit 5,462,200 

Depletion 1,526,600 

Taxable  income 3,935,600 

Federal  income  tax 1 ,967,800 

Net  profit 1,967,800 

Annual   cash  flow  =  net  profit  +  depreciation  +  depletion 
=  $1,967,800  +  $1,065,000  +  $1,526,600 
=  $4,559,400 

Selling  price  per  ton  =  $15,265,800  i  1,029,600  =  $14.83 

^Uniform  series  present  worth  factor. 
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APPENDIX  B.— 2.06-MM-tpy  mine 
TABLE  B-1 .  -  Capital  investment  summary,  2.06-MM-tpy  mine 


Total  cost 


^__^ Item 

Continuous  miner 

Loading  machine 

Shuttle  car 

Roof  bolter 

Ratio  feeder 

Auxiliary  fan 

Mantrip  Jeep 

Mechanic  Jeep 

Personnel  Jeep 

Trickle  rock  duster 


Quantity 


Section 
Section 
Section 


Triple  duty  rock  duster 

Supply  motor 

Supply  car 

42-inch  rope-type  belt  conveyor 

36-inch  rope-type  belt  conveyor 

Mainline  belt  power  center  (300  kV-A) 

Section  belt  power  center  (150  kV-A). 

power  center  (1,000  kV-A) 

rectifier  (200  kW) 

switch  house 

Sectional izing  switch  house 

HV  cable  (300  MCM  AL) 

PLM  coupl er 

Section  cable  and  coupler 

Rectifier  for  track  haulage 

Trol 1 ey  wi  re 

Track  (60-1 b) 

Fresh  water  1 ine 

Pumps  and  1 ines 

Telephone  (page  phones) 

Conveyor  fire  protection 

Automatic  controls  and  alarms 

Scoop  tractor 

Battery  charger 

Al 1  service  mask 

Breathing  apparatus 

Sel f  rescuer 

Stretcher  set 

Safety  1 ight 

Methanometer 

Fire  chemical   car 

Lamp  (including  accessories) 

Dust  sampler 

Site  preparation 


12 
12 
24 
14 
12 
14 
10 

5 

6 
14 
14 

5 
50 
9,000  ft 
30,240  ft 

5 

8 
12 
12 
12 
10 
13,400  ft 
17 


25,400  ft 
25,400  ft 
25,400  ft 


14 
14 
36 
24 

500 
14 

225 

200 
8 

500 
40 


$2,445,000 

945,000 

1,470,000 

770,000 

540,000 

52,500 

175,000 

68,800 

75,000 

61,300 

542,500 

156,300 

156,300 

720,000 

2,003,400 

93,800 

100,000 

345,000 

30,000 

112,500 

93,800 

125,600 

16,600 

93,300 

50,000 

79,400 

254,000 

95,300 

25,000 

11,300 

28,800 

75,000 

437,500 

35,000 

4,500 

18,800 

18,800 

2,300 

9,900 

75,000 

30,000 

26,300 

15,000 

37,500 


16 


TABLE  B-1 .  -  Capital  investment  summary,  2.06-MM-tpy  mi ne— continued 


____^ Item 

Ventilation  fan  (dual).. 


Quantity 


Total  cost 

$115,000 

87,500 

87,500 

24,000 

450,000 

240,000 

7,000 

62,500 

25,000 

100,000 

9,000 

6,000 

18,000 

18,000 

20,000 

37,500 

130,000 


Concrete  portal 

Substation  and  distribution 

Rock  dust  facil ity 

Bathhouse,  office,  and  lamp  house. 

Shop  and  warehouse 

Powder  and  cap  house 

Front-end  1 oader 

Forklift 

Bui  1  dozer 

Utility  truck 

Pickup  truck 

Oi 1  storage 

Water  tank 

Supply  yard 

Mine  drainage  treatment  plant 

Exploration 


Total  direct 

Field  indirect , 

Total  construction , 

Engineering , 

Overhead  and  administration, 


Contingency. 


Fee. 


Estimated  development  cost, 


Interest  during  development 

Gross  estimate 

Credit  for  coal  mined  during  development  at  $10  per  ton. 


Land  acquisition  at  $2,500  per  acre. 
Net  estimate 


13,958,100 
279.200 


14,237,300 
284,700 
726,100 


15,246,100 
2,287,200 


17,535,300 
350,700 


17,886,000 
9,164,000 

27,050,000 
1.352.500 


28,402,500 
11,434,000 
16,968,500 
25.087.800 
42.056.300 
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TABLE  B-2.  -  Manning  table,  2.06-MM-tpy  mine 


Wages ^ 
per  day 


Personnel 


Total 


Cost 
per  year 


Cost 
per  ton 


Underground: 
Continuous  miner  operator. 
Loading  machine  operator.. 
Machine  operator  helper... 

Shuttle  car  operator 

Roof  bolter 

Bratti  ceman 

Utility  man 

Mechanic  (section) 


Supply  motorman. . 

Beltman 

Trackman 

Wireman 

Mason  (precision) 

Pumper 

Utility  crew 

Roving  mechanic. . 
Fireboss  (union). 


Outside: 
Lampman 

Front-end  loader  operator. 
Shop  mechanic 


Salary: 

Superintendent 

General  mine  foreman 

Assistant  mine  foreman 

Section  foreman 

Maintenance  superintendent. 

General  shop  foreman 

Mine  maintenance  foreman.., 

Chief  mine  engineer 

Draftsman 

Survey  crew 

Safety  director 

Safety  inspector 

Dust  sampler 

Of f i  ce  manager 

Timekeeper  and  bookkeeper.. 

Purchasing  supervisor 

Warehouseman 


Total    labor  and 
supervision, 


30 
30 
30 
60 
60 
30 
30 
30 


300 
6 

21 
9 
9 

12 
3 

18 
9 
3 


90 

3 
3 
9 


15 

1 
1 
3 
30 
1 
1 
3 
1 
1 
3 
1 
3 
3 
1 
1 
1 
4 


59 


464 


$55.00 
51.98 
51.98 
49.23 
55.00 
47.03 
49.23 
55.00 

47.58 
47.03 
47.03 
47.03 
49.23 
47.03 
49.23 
55.00 
55.00 


45.38 
47.85 
49.50 


$369,160 
349,228 
349,228 
662,150 
738,320 
316,558 
331 ,078 
369,160 


3,484,882 
64,037 

221,590 
94,968 
94,968 

132,430 
31,657 

198,648 

110,748 
36,916 


985,962 

30,568 
32,197 
99,858 


162,623 

30,000 
20,000 
48,000 
420,000 
21,800 
15,200 
45,000 
22,500 
9,200 
29,700 
19,800 
43,500 
31,500 
15,800 
11,000 
15,800 
39,600 


838,400 


^Figures  in  this  column  are  for  the  day 
other  shifts  are  reflected  in  the  cost 


5,471,900 


$1.69 


,48 


.08 


,41 


2.66 


shift.     Shift  differentials  for 
per  year. 
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TABLE  B-3.  -  Depreciation  schedule,  2.06-MM-tpy  mine 


Item 

Exploration 

Mi  ne  dra  i  nage 

Supply  yard 

Water  tank 

Oil  storage 

Pickup  truck 

Util ity  truck 

Bui  1  dozer 

Forklift 

Front-end  loader 

Powder  and  cap  house 

Shop  and  warehouse 

Bathhouse,  office,  and  lamp  house. 

Substation 

Bulk  rock  dust  facility 

Concrete  portal s 

Ventilation  fan 

Site  preparation 

Coal  mine  safety  equipment 

Underground  equipment 

Interim  equipment  replacement 

Subtotal 

Depreciation  for  field  indirect, 
engineering,  overhead  and 
administration,  contingency, 
fee,  cost  of  development,  and 
interest  during  development, 
less  credit  for  coal  mined  at 
$1 0  per  ton 


Straight-line 
depreciation,  years 


Yearly  charqe 

$6,b00 

3,800 

2,000 

1,800 

1,800 

1,200 

1,800 

10,000 

2,500 

6,300 

700 

12,000 

22,500 

4,400 

2,400 

4,400 

5,600 

1,900 

60,900 

1,217,900 

232,500 


Total 


1,602,900 


150,500 


^1, 753,400 


^$0.85  per  ton. 
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TABLE  B-4.  -  Power  and  water  cost,  2.06-MM-tpy  mine 


Number 

of 
units 

Operation 

Hp  per 
unit 

Hp, 
total 
load 

Hr  per 

day,  full 

load 

KW 
total 
load 

Total   kW-hr 
requirement 

10 
10 
20 
10 

Continuous  miner. . . . 

Loading  machine 

Shuttle  car 

Roof  bolter 

220 
160 
100 

50 
125 

30 

15 

15 
7.5 

30 

80 
125 
100 

50 
500 

2,200 

1,600 

2,000 

500 

1,250 

300 

150 

75 

45 

300 

320 

375 

200 

500 

500 

500 

15 
15 
15 
18 
15 
18 
6 
15 
15 
12 
12 
15 
15 
15 
24 

10 

1,641 

1.194 

1,492 

373 

933 

224 

112 

56 

34 

224 

'  239 

280 

149 

,    373 

373 

373 

24,615 

17,910 

22,380 

6,714 

10 
10 
10 
5 
6 
10 

Ratio  feeder 

Auxil iary  fan 

Mantrip  Jeep 

Mechanic  Jeep 

Personnel   Jeep 

Rock  duster 

14,000 

4,032 

672 

840 

510 

2,688 

4 
3 
2 
10 
1 

Supply  motor 

42-inch  conveyor 

36-inch  conveyor 

36-inch  conveyor 

Ventilation  fan 

Extra  for  pumps, 
tools,  light,  etc.. 

2,868 
4,200 
2,235 
5,595 
8,952 

3,730 

Total 

121,941 

NOTE.  -  Power: 
Water: 


$0.02  X  121,941   X  220  =  $536,600^  2,059,200 
=  $0.26  per  ton. 

3,000  gal   per  unit  per  shift  at  $0.10  per  M  gal 
=  3,000  X  30  X  220  x  0.10  *  1,000  =  $2,000. 
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TABLE  B-5.  -  Estimated  annual  production  cost,  2.06-MM-tpy  mine 


Annual  cost 


Cost  per  ton 


Direct  cost: 
Production: 

Labor 

Supervision. 


Maintenance: 

Labor 

Supervision. 


Operating  supplies: 

Mining  machine  parts 

Lubrication  and  hydraulic  oil 

Roof  bol ts  and  timber 

Rock  dust 

Ventilation 

Bits 

Cables 

Miscellaneous 


Power 

Water 

Payroll  overhead  (40  percent  of  payroll) 

Union  wel fare^ 

Indirect  cost: 
15  percent  labor,  supervision,  and 
suppl ies 

Fixed  cost: 
Taxes  and  insurance,  2  percent  of  mine 

cost 

Depreciation 


Total 


$4,053,700 
756,400 


18,110,500 


$1.97 
.37 


4,810,100 

2.34 

579,800 
82,000 

.28 

.04 

661 ,800 

.32 

1,297,300 
514,800 
638,400 
267,700 
391,200 
247,100 
123,600 
308,900 

.63 
.25 
.31 
.13 
.19 
.12 
.06 
.15 

3,789,000 

1.84 

536,600 

.26 

2,000 

2,188,800 

1.06 

2,165,600 

1.05 

1,389,100 

.67 

814,100 
1,753,400 

.40 
.85 

2.567,500 

1.25 

8.79 


^Effective  Dec.  6,  1974,  under  the  Bituminous  Wage  Agreement  of  1974 
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TABLE  B-6.  Estimated  development  cost,^  2.06-MM-tpy  mine 


Item 

Total  cost 

Cost  per  ton 

Total  labor  and  supervision 

$3,559,500 

1,292,000 

228,700 

1,423,800 

1,189,100 

727,700 

743,200 

$3.11 

Operating  suppl ies 

1.13 

Power 

Payrol 1  overhead 

Union  welfare 

.20 
1.24 
1.04 

Indirect  cost 

.64 

Fixed  cost 

.65 

Total 

9,164,000 

8.01 

lEstimated  development  cost  covers  the  period  of  time  required  to  place 
all  units  in  operation  within  the  projected  mining  plan. 

NOTE.  -  Cost  per  ton  =  $8.01. 
Tonnage  =  1,143,400. 
Credit  for  coal  mined  at  $10  per  ton  =  $11,434,000. 


TABLE  B-7.  -  Estimated  working  capital  and  total  capital  investment, 

2.06-MM-tpy  mine 


Estimated  working  capital: 

Direct  labor 3  months... 

Operating  supplies 3  months... 

Payrol  1  overhead 3  months . . . 

Indirect  cost 4  months... 

Fixed  cost 0.5  percent  of  insurance  base... 

Spare  parts 

Mi  seel  1 aneous 

Total  working  capital 

Total  estimated  capital  investment: 

Total  mine  cost  (insurance,  tax  base) 

Interest  during  development 

Subtotal 

Working  capital 

Estimated  capital  investment 

Estimated  deferred  capital  investment 

Total  capital  investment  and  deferred  investment. 


$1,368,000 
947,300 
547,200 
463,100 
203,500 
414,000 
55,000 
3,998,100 


$40,703,800 

1,352,500 

42,056,300 

3,998,100 

46,054,400 

18,100,500 

164,154,900 


iThis  is  an  average  capital  cost  of  $31.16  per  annual  ton  of  production, 
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TABLE  B-8.  -  Summary  of  discounted  cash  flow,  2.06-MM-tp.y  mine 


Present  worth 

Present  worth 

Present  worth 

capital 

cash  flow 

Capital 

factor  at 

investment 

value 

Year 

investment 

Cash  flow 

15  percent 

at  15  percent 

at  15  percent 

-T/2 

$18,421,800 

$-18,421,800 

1.0724 

$19,755,500 

$-19,755,500 

0 

27,632,600 

-27,632,600 

1. 

27,632.600 

-27,632,600 

1 

232,500 

7,825,000 

.8696 

202,200 

6,804,600 

2 

232,500 

7,825,000 

.7561 

175,800 

5,916,500 

3 

232,500 

7,825,000 

.6575 

152,900 

5,145,000 

4 

232,500 

7,825,000 

.5718 

132,900 

4,474,300 

5 

552,000 

7,505,000 

.4972 

274,500 

3,731,500 

6 

.  232,500 

7,825,000 

.4323 

100,500 

3,382,700 

7 

232,500 

7,825,000 

.3759 

87,400 

2,941,400 

8 

232,500 

7,825,000 

.3269 

76,000 

2,558,000 

9 

232,500 

7,825,000 

.2843 

66,100 

2,224,600 

10 

13,044,000 

-4,986,500 

.2472 

3,224,500 

-1,232,700 

n 

232,500 

7,825,000 

.2149 

50,000 

1,681,600 

12 

232,500 

7,825,000 

.1869 

43,500 

1,462,500 

13 

232,500 

7,825,000 

.1625 

38,000 

1,271,600 

14 

232,500 

7,825,000 

.1413 

32,900 

1,105,700 

15 

552,000 

7,505,500 

.1229 

67,800 

922,400 

16 

232,500 

7,825,000 

.1069 

24,900 

836,500 

17 

232,500 

7,825,000 

.0929 

21,600 

726,900 

18 

232,500 

7,825,000 

.0^08 

18,800 

632,300 

19 

232,500 

7,825,000 

.0703 

16,300 

550,100 

20 

-28,853,400 

36,910,900 

.0611 

-1,762,900 

2,255,300 

50,431,800 

2,700 
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TABLE  B-9.   -  Discounted  cash  flow,  2.06-MM-tpy  mine 

15  percent  -  20  years 

R  =  $50,431,800  f  6.2591  =  $8,057,500 

less  depreciation        1 ,753,400 

Depletion  +  net  profit  =     6,304,100 

Depletion  =  10  percent  of  sales 
Federal  income  tax  =  net  profit 
Depletion  +  net  profit  =  cash  flow  -  depreciation 

Sales  =  1/0.55  (1/2  operating  cost  +  cash  flow  -  depreciation) 
=  1/0.55   (9,055,300  +  6,304,100) 

Sales $27,926,200 

Operating  cost 18,110,500 

Gross  profit 9,815,700 

Depletion 2,792,600 

Taxable  income 7,023,100 

Federal    income  tax 3,511 ,600 

Net  profit 3,511,600 

Annual   cash  flow  =  net  profit  +  depreciation  +  depletion 
=  $3,511,600  +  $1,753,400  +  $2,792,600 
=  $8,057,600 

Selling  price  per  ton  =  $27,926,200  f  2,059,200  =  $13.56 

^Uniform  series  present  worth  factor. 
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APPENDIX  C.--3.09-MM-tpy  mine 
TABLE  C-1 .  -  Capital  investment  summary,  3.09-MM-tpy  mine 


Item 


Quantity 

Total  cost 

18 

$3,668,400 

18 

1,418,400 

36 

2,205,000 

20 

1,100,000 

18 

810.000 

20 

75,000 

15 

262,500 

6 

82,600 

10 

125,000 

20 

87,600 

20 

775,000 

7 

218,800 

75 

234,500 

9,000 

ft 

720,000 

48,000 

ft 

3,180,000 

6 

112,600 

12 

150,000 

18 

517,500 

18 

45,000 

18 

168,800 

12 

112,600 

18,500 

ft 

173,400 

19 

18,600 

— 

125,000 

3 

75,000 

42,500 

ft 

132,900 

42,500 

ft 

425,000 

42,500  ft 

159,500 

_ 

37,500 

— 

15,000 

_ 

37,500 

_ 

93,800 

20 

625,000 

20 

50,000 

36 

4,500 

36 

28,200 

700 

26,300 

25 

4,100 

300 

13,200 

300 

112,500 

10 

37,500 

700 

36,800 

50 

18,800 

- 

50,000 

- 

115,000 

Continuous  miner , 

Loading  machine , 

Shuttl e  car 

Roof  bol  ter 

Ratio  feeder 

Auxil iary  fan 

Mantrip  Jeep 

Mechanic  Jeep 

Personnel  Jeep 

Trickl e  rock  duster 

Tripl e  duty  rock  duster 

Supply  motor 

Supply  car 

42-inch  rope-type  belt  conveyor 

36-inch  rope-type  belt  conveyor 

Mainline  belt  power  center  (300  kV-A) 
Section  belt  power  center  (150  kV-A). 

Section  power  center  (1,000  kV-A) 

Section  rectifier  (200  kW) 

Section  switch  house 

Sectional izing  switch  house 

HV  cable  (300  MCM  AL) 

PLM  coupl er 

Section  cable  and  coupler 

Rectifier  for  track  haulage 

Trol 1 ey  wire 

Track 

Fresh  water  1 ine 

Pumps  and  1 ines 

Telephone  (page  phones) 

Conveyor  fire  protection 

Automatic  controls  and  alarms 

Scoop  tractor 

Battery  charger 

Al 1   service  mask 

Breathing  apparatus 

Sel  f  rescuer 

Stretc  her  set 

Safety  light 

Methanometer 

Fire  chemical  car 

Lamp  (including  accessories) 

Dust  sampl  er 

Site  preparation 

Ventilation  fan  (dual) 
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TABLE  C-1 .  -  Capital  investment  summary,  3.09-MM-tpy  mine— Continued 


Item 


Quantity 


Total  cost 


Concrete  portal 

Substation  and  distribution 

Rock  dust  facility 

Bathhouse,  office,  and  lamp  house. 

Shop  and  warehouse 

Powder  and  cap  house 

Front-end  loader 

Forklift 

Bui  1  dozer 

Util ity  truck 

Pickup  truck 

Oil  storage 

Water  tank 

Supply  yard 

Mine  drainage  treatment  plant 

Exploration 


Total  direct 

Field  indirect , 

Total  construction 

Engineering 

Overhead  and  administration, 

Contingency 


Fee. 


Estimated  devel opment  cost 

Interest  during  development , 

Credit  for  coal  mined  during  development  at  $10  per  ton. 
Land  acquisition  at  $2,500  per  acre 


$87,500 
93,800 
37,500 

500,000 

312,500 

8,800 

62,500 

25,000 

100,000 
9,000 
6,000 
25,000 
25,000 
20,000 
37,500 

187,500 


20,022,000 
400,400 


20,422,400 

408,400 

1,041,500 


21,872,300 

3,280,800 

25,153,100 

503,100 


25,656,200 
13,639,100 
39,295,300 
1,964,800 


Net  estimate, 


41,260,100 
17,590,000 
23,670,100 
37,632,800 

61,302,900 
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TABLE  C-2.  -  Manning  table,  3.09-MM-tpy  mine 


Personnel 


Total 


Wages 1 
per  day 


Cost 
per  year 


Cost 
per  ton 


Underground: 
Continuous  miner  operator. 
Loading  machine  operator.. 
Machine  operator  helper... 

Shuttle  car  operator 

Roof  bolter 

Bratt iceman 

Utility  man 

Mechanic  (section) 


Supply  motorman. . 

Beltman 

Trackman 

Wi  reman 

Mason  (precision) 

Pumper 

Utility  crew 

Roving  mechanic. . 
Fireboss  (union). 


Outside: 

Lampman 

Front-end  loader  operator. 
Shop  mechanic 


Salary: 

Superintendent 

General  mine  foreman , 

Assistant  mine  foreman 

Section  foreman , 

Maintenance  superintendent, 

General   shop  foreman 

Mine  maintenance  foreman.., 

Chief  mine  engineer , 

Draftsman 

Survey  crew 

Safety  director , 

Safety  inspector , 

Dust  sampler 

Office  manager 

Timekeeper  and  bookkeeper.. 

Purchasing  supervisor 

Warehouseman , 


Total   labor  and 
supervision. . , 


45 
45 
45 
90 
90 
45 
45 
45 


450 

9 

30 

15 

15 

15 

3 

30 

15 

3 

3 

3 

12 


18 

1 
1 
3 
45 
1 
1 
3 
1 
1 
3 
1 
3 
3 
1 
1 
1 
4 


74 


677 


$55.00 
51.98 
51.98 
49.23 
55.00 
47.03 
49.23 
55.00 

47.58 
47.03 
47.03 
47.03 
49.23 
47.03 
49.23 
55.00 
55.00 


45.38 
47.85 
55.00 


$553,740 
523,842 
523,842 
993,234 
1,107,480 
474,757 
496,617 
553,740 


5,227,300 

96,057 

316,558 

158,279 

158,279 

165,539 

31,652 

331,078 

184,580 

3^,916 

1,478,938 

30,568 

32,197 

147,664 


210,429 

30,000 
20,000 
48,000 
630,000 
21 ,800 
15,200 
45,000 
22,500 
9,200 
29,700 
19,800 
43,500 
31,500 
15,800 
11,000 
15,800 
39,600 


1.048,400 


7,965,100 


$1.70 


.47 


.07 


.34 


2.58 


1 Figures  in  this  column  are  for  the  day 
other  shifts  are  reflected  in  the  cost 


shift.     Shift  differentials  for 
per  year. 
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TABLE  C-3.  -  Depreciation  schedule,  3.09-MM-tpy  mine 


Item 

Straight-line 
depreciation,  years 

Yearly  charge 

ExdI oration 

20 
10 
10 
10 
10 
5 
5 
10 
10 
10 
10 
20 
20 
20 
10 
20 
20 
20 
5 
10 
20 

20 

$9,400 

Mine  drainage  treatment  plant 

Supply  yard 

Water  tank 

Oil   storage 

Pickup  truck 

Util itv  truck 

3,800 

2,000 

2,500 

2,500. 

1,200 

1,800 

Bui Idozer 

10,000 

Forklift 

Front-end  loader 

2,500 
6,300 

900 

Shop  and  warehouse 

Bathhouse,  office,  and  lamp  house.. 
Substation 

15,600 

25,000 

4,700 

Concrete  portal s 

Site  Dreoaration 

3,800 
4,400 
5,800 
2,500 

Underground  equipment 

82,600 

1,790,000 

314,200 

engineering,  overhead  and 

fee,  cost  of  development,  and 
interest  during  development, 
less  credit  for  coal  mined  at 
$1 0  per  ton 

2,291,500 
182,400 

Total 

12,473,900 

i$0.80  per  ton. 
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TABLE  C-4.  -  Power  and  water  cost,  3.09-MM-tpy  mine 


Number 

of 
units 

Operation 

Hp  per 
unit 

Hp, 
total 
load 

Hr  per 

day,  full 

load 

KW, 
total 
load 

Total   kW-hr 
requirement 

15 
15 
30 

Continuous  miner 

Loading  machine 

Shuttl e  car 

220 
160 
100 

50 
125 

30 

15 

15 
7.5 

80 

30 
200 
100 

50 
500 

3,300 

2,400 

3,000 

750 

1,875 

450 

225 

90 

75 

560 

900 

600 

300 

600 

500 

500 

15 
15 
15 
18 
15 
18 
6 
15 
15 
12 
12 
15 
15 
15 
24 

10 

2,462 

1,790 

2,238 

560 

1,399 

336 

168 

67 

56 

418 

671 

448 

224 

448 

373 

373 

36,930 
26,850 
33,570 

15 

Roof  bol ter 

10,080 

15 
15 
15 

6 
10 

7 
30  ■ 

3 

3 
12 

1 

Ratio  feeder 

Auxiliary  fan 

Mantrip  Jeep 

Mechanic  Jeep 

Personnel  Jeep 

Supply  motor 

Rock  duster 

42-inch  conveyor 

36- inch  conveyor 

36-inch  conveyor .- 

Ventilation  fan 

Extra  for  pumps, 
tools,  lights,  etc. 

20,985 
6,048 
1,008 
1,005 
840 
5,016 
8,052 
6,720 
3,360 
6,720 
8,952 

3,730 

Total 

179.866 

NOTE.  -  Power; 


Water: 


$0.02  X  179,866  x  220  =  $791,400  *  3,088,800 
=  $0.26  per  ton. 

3,000  gal  per  unit  per  shift  at  $0.10  per  M  gal 
=  3,000  X  45  X  220  x  0.10  *  1,000  =  $3,000. 
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TABLE  C-5.  -  Estimated  annual  production  cost,  3.09-MM-tpy  mine 


Annual  cost 


Cost  per  ton 


Direct  cost: 
Production: 

Labor , 

Supervision. 


Maintenance: 

Labor , 

Supervision. 


Operating  supplies: 

Mining  machine  parts 

Lubrication  and  hydraulic  oil 

Rock  bolts  and  timber 

Rock  dust 

Ventilation 

Bits 

Cables 

Miscellaneous 


Power 

Water 

Payroll  overhead  (40  percent  of  payroll) 

Union  wel fare^ 

Indirect  cost: 
15  percent  labor,  supervision,  and 
suppl i  es 

Fixed  cost: 
Taxes  and  insurance,  2  percent  of  mine 

cost 

Depreciation 


Total 


$6,030,700 
966,400 


26,577,700 


$1.95 
.31 


6,997,100 

2.26 

886,000 
82,000 

.29 

.03 

968,000 

.32 

1,945,900 
772,200 
957,500 
401,500 
586,900 
370,700 
185,300 
463,300 

.63 
.25 
.31 
.13 
.19 
.12 
.06 
.15 

5,683,300 

1.84 

791 ,400 

.26 

3,000 

3,186,000 

1.03 

3,240,900 

1.05 

2,047,300 

.67 

1,186,800 
2,473,900 

.38 

.80 

3,660,700 

1.18 

8.61 


lEffective  Dec.   6,  1974,  under  the  Bituminous  Wage  Agreement  of  1974, 
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TABLE  C-6.  -  Estimated  development  cost,^  3.09-MM-tpy  mine 


Item 


Total  cost 


$5,187,600 
1,820,600 
351 ,800 
2,075,000 
1,829,400 
1,231,300 
1,143,400 


Cost  per  ton 


Total  labor  and  supervision, 

Operating  supplies , 

Power , 

Payroll  overhead 

Union  welfare , 

Indirect  cost , 

Fixed  cost , 

Total 


$2.95 

1.04 

.20 

1.18 

1.04 

.70 

.65 


13,639,100 


7.76 


^Estimated  development  cost  covers  the  period  of  time  required  to  place 
all  units  in  operation  within  the  projected  mining  plan. 


NOTE.  -  Cost  per  ton  =  $7.75. 
Tonnage  =  1,759,000. 
Credit  for  coal  mined  at 


0  per  ton  =  $17,590,000. 


TABLE  C-7.  -  Estimated  working  capital  and  total  capital  investment, 

3.09-MM-tpy  mine 


Estimated  working  capital: 

Direct  labor 3  months. 

Operati  ng  suppl  i  es 3  months . 

Payroll  overhead 3  months. 

Indirect  cost 4  months. 

Fixed  cost 0.5  percent  of  insurance  base. 

Spare  parts 

Mi  seel  1 aneous 


Total  estimated  capital  investment: 

Total  mine  cost  (insurance,  tax  base) 

Interest  dunng  development 

Subtotal 

Working  capital 

Estimated  capital  investment 

Estimated  deferred  capital  investment 

Total  capital  investment  and  deferred  investment. 


$1,991,300 

1,420,800 

796,500 

682,600 

296,700 

600,000 

82,500 

5,870,400 


$59,338,100 

1,964,800 

61,302,900 

5,870,400 

67,173,300 

25,811,000 

192,984,300 


iThis  is  an  average  capital  cost  of  $30.10  per  annual   ton  of  production. 
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TABLE  C-8.  -  Summary  of  discounted  cash  flow,  3.09-MM-tpy  mine 


Present  worth 

Present  worth 

Present  worth 

capital 

cash  flow 

Capital 

factor  at 

investment 

value 

Year 

investment 

Cash  flow 

15  percent 

at  15  percent 

at  15  percent 

■1/2 

$26,869,300 

$-26,869,300 

1.0724 

$28,814,600 

$-28,814,600 

0 

40,304,000 

-40,304,000 

1. 

40,304,000 

-40,304,000 

1 

314,200 

11,398,200 

.8696 

273,200 

9,911,900 

2 

314,200 

11,398,200 

.7561 

237,600 

8,618,200 

3 

314,200 

11,398,200 

.6575 

206,600 

7,494,300 

4 

314,200 

11,398,200 

.5718 

179,700 

6,517,500 

5 

742,200 

10,970,200 

.4972 

369,000 

5,454,400 

6 

314,200 

11,398,200 

.4323 

135,800 

4,927,400 

7 

314,200 

11,398,200 

.3759 

118,100 

4,284,600 

8 

314,200 

11,398,200 

.3269 

102,700 

3,726,100 

9 

314,200 

11,398,200 

.2843 

89,300 

3,240,500 

10 

18,985,200 

-7,272,800 

.2472 

4,693,100 

-1,797,800 

11 

314,200 

11,398,200 

.2149 

67,500 

2,449,500 

12 

314,200 

11,398,200 

.1869 

58,700 

2,130,300 

13 

314,200 

11,398,200 

.1625 

51,100 

1,852,200 

14 

314,200 

11,398,200 

.1413 

44,400 

1,610,600 

15 

742,200 

10,970,200 

.1229 

91,200 

1,348,200 

16 

314,200 

11,398,200 

.1069 

33,600 

1,218,500 

17 

314,200 

11,398,200 

.0929 

29,200 

1,058,900 

18 

314,200 

11,398,200 

.0808 

25,400 

921,000 

19 

314,200 

11,398,200 

.0703 

22,100 

801,300 

20 

-43,189,000 

54,901,400 

.0611 

-2,638,800 

3,354,500 

73,308,100 

3,500 
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TABLE  C-9.   -  Discounted  cash  flow,   3.09-MM-tpy  mine 

15  percent  -  20  years 

R  =  $73,308,100  T  6.2591  =  $11,712,400 

less  depreciation  2,473,900 

Depletion  +  net  profit  =       9,238,500 

Depletion  =  10  percent  of  sales 
Federal  income  tax  =  net  profit 
Depletion  +  net  profit  =  cash  flow  -  depreciation 

Sales  =  1/0.55  (1/2  operating  cost  +  cash  flow  -  depreciation) 
=  1/0.55   (13,288,900+  9,238,500) 

Sales $40,958,900 

Operating  cost 26,577,700 

Gross  profit 14,381,200 

Depletion 4,095,900 

Taxable  income 10,285,300 

Federal   income  tax 5,142,700 

Net  profit 5,142,700 

Annual   cash  flow  =  net  profit  +  depreciation  +  depletion 
=  $5,142,700  +  $2,473,900  +  $4,095,900 
=  $11,712,500 

Selling  price  per  ton  =  $40,958,900  f  3,088,800  =  $13.26 

lUniform  series  present  worth  factor. 
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LONG-DISTANCE   COAL   TRANSPORT:     UNIT   TRAINS 
OR   SLURRY   PIPELINES 

by 

T.  C.  Campbell!  and  Sidney  KatelP 


ABSTRACT 

This  Bureau  of  Mines  publication  presents  an  analysis  of  information 
related  to  the  transportation  of  bituminous  coal  by  unit  trains  and  slurry 
pipelines.   Even  for  short  hauls  from  mines  to  markets,  transport  costs 
frequently  account  for  between  one -third  and  one -half  of  the  delivered  price 
of  coal.  Minimizing  these  costs  has  become  an  even  more  critical  objective 
for  hauls  from  the  western  mines  than  for  hauls  from  farther  east. 

Factors  related  to  minimizing  costs  and  transporting  the  western  coal 
receive  special  attention.   Although  no  general  rule  of  preference  is  likely 
to  be  developed  that  can  be  applied  to  all  shipments,  both  rail  and  pipeline 
service  will  be  needed  on  an  increasing  scale.   The  study  should  provide  use- 
ful background  information  and  analysis  for  government  and  industry  in 
approaching  investment  decisions  in  the  mining  and  transportation  industries. 

INTRODUCTION 

Interest  in  western  coal,  intensified  by  the  energy  crisis,  has  caused  a 
corresponding  interest  in  transporting  the  coal  to  markets,  particularly  those 
in  the  Midwest  and  possibly  as  far  as  the  east  coast.   This  coal  is  much 
farther  from  the  major  consuming  markets  than  is  that  from  the  Appalachian 
and  Midwest  mines.   For  example,  the  Burlington  Northern  loads  four  unit 
trains  each  week  at  the  Big  Sky  mine  of  the  PeabodyCoal  Company  near  Colstrip, 
Mont.   These  10, 000 -ton  trainloads  are  delivered  to  a  power  station  at 
Cohasset,  Minn.,  940  miles  from  the  mine  in  Montana  (9).^   Coal  moves  on  a 
regularly  scheduled  basis  from  Montana,  Wyoming,  and  other  Western  States  to 
destinations  of  1,000  to  1,200  miles  away. 

These  shipments  are  quite  different  from  those  originating  in  the 
Appalachian  and  Illinois  mines.   From  these  fields  the  average  haul  has  been 
less  than  300  miles,  with  few  specific  hauls  exceeding  500  miles.   From 


lEconomist. 
^Chief . 

^Underlined  numbers  in  parentheses  refer  to  items  in  the  list  of  references  at 
the  end  of  this  report. 


Pittsburgh,  Pa.,  to  Lorain,  Ohio,  the  distance  is  about  200  miles.  The 
average  haul  to  the  same  general  destination  from  the  New  River  and  Pocohantas 
fields  in  southern  West  Virginia  is  approximately  440  miles.   From  the 
Kanawha  and  Kenova -Thacher  districts,  also  in  southern  West  Virginia,  the 
average  haul  is  slightly  more  than  500  miles;  but  from  the  Fairmont  district 
in  northern  West  Virginia  to  Cleveland  it  is  about  250  miles  (15) .   Table  1 
shows  rail -line  distances  between  selected  points  near  coalfields  and  actual 
or  potential  markets. 


TABLE  1.  -  Railroad  short -line  distances  between  selected  cities 


Coalfield 

and  market- 

Rail -line  distance, 
miles 

[  Chicago,  111. 

1,278 

Billings,  Mont.,  to 

1  St.  Louis,  Mo. 
j  St.  Paul,  Minn. 

1,310 
882 

(  Seattle,  Wash. 

903 

Chicago,  111. 

995 

Cheyenne,  Wyo.,  to 

St.  Louis,  Mo. 
New  Orleans ,  La . 

921 

1,447 

San  Francisco,  Calif. 

1,268 

(  Chicago,  111. 

1,026 

Denver,  Colo.,  to 

1  St.  Louis,  Mo. 
j  Memphis,  Tenn. 

914 
1,120 

i Los  Angeles,  Calif. 

1,353 

[  Chicago,  111. 

468 

Pittsburgh,  Pa.,  to 

1st.  Louis,  Mo 
New  York,  N.  Y. 

611 
439 

{  Cleveland,  Ohio 

131 

(  Chicago,  111. 

498 

Charleston, W.  Va. ,  to 

j  Toledo,  Ohio 

339 

(  Hampton  Roads,  Va. 

444 

1  Baltimore,  Md. 

288 

Clarksburg,  W.  Va, ,  to 

I   Cleveland,  Ohio 

232 

(  Pittsburgh,  Pa. 

166 

Centralia,  111.,  to 

/  St.  Louis,  Mo. 
I'  Chicago,  111. 

62 
255 

Source:   Rand  McNally  Handy  Railroad  Atlas  of  the  United  States, 
1973,  p.  64. 


Actually  only  a  small  amount  of  coal  moves  between  some  of  the  points 
included  in  table  1,  such  as  from  Billings  to  Seattle  or  from  Cheyenne  to  New 
Orleans.   But  such  movements  are  being  considered  and  are  only  slightly  longer 
than  some  of  the  hauls  that  are  becoming  more  numerous.   For  example. 


' 


I 


Minnesota  received  57  percent  of  coal  they  consumed  in  1973  from  Western 
States,  and  Illinois,  15  percent  (64).   With  rapidly  increasing  production  in 
Montana  and  Wyoming,  these  percentages  could  easily  become  much  higher. 
Table  2  indicates  the  magnitude  of  the  growth  in  coal  and  lignite  production 
in  these  States.  Even  though  the  production  figures  for  1967  are  low  compared 
with  those  for  Kentucky,  West  Virginia,  and  Illinois,  the  rates  of  growth  are, 
nevertheles  s ,  high . 

TABLE  2.  -  Production  of  bituminous  coal  and  lignite  in 
Montana  and  Wyoming,  1967-74 


Year 


1967, 

1968, 

1969, 

1970, 

1971 

1972, 

1973, 

1974, 


Thousand  net  tons 


Montana 


371 

519 

1,030 

3,447 

7,064 

8,221 

10,725 

14,106 


Wyoming 


3,588 

3,829 

4,602 

7,222 

8,052 

10,928 

14,886 

20,703 


Source:   U.S.  Bureau  of  Mines. 
1967-74. 
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Coping  with  increasingly  large  tonnages  of  western  coal  poses  problems 
different  from  those  encountered  with  the  much  shorter  hauls  from  the  eastern 
fields.   Unit  trains  were  certain  to  move  much  of  this  traffic.   But  other 
means  of  transportation  naturally  were  seriously  considered,  especially  slurry 
pipelines  because  of  experiences  with  the  Ohio  and  Black  Mesa  pipelines. 

The  earliest  recorded  use  of  a  solids  pipeline  was  a  part  of  a  placer 
i.mining  operation  in  California  in  the  late  1850' s.  A  patent  was  granted  in 
1891  to  convey  solid  material  in  an  artificial  or  natural  condition  in  liquid 
form  through  "pipes  by  gravity  or  force  pumps."  An  application  was  submitted 
in  1904  for  a  patent  related  to  "transporting  solids,  particularly  coal." 
Before  1900,  a  patent  was  granted  in  England  on  "a  method  of  pneumatic  trans- 
port of  solids."  References  to  early  installations  of  solids  lines  in  New 
Zealand,  Nigeria,  and  Swaziland  also  have  been  found. 

Proposals  were  presented  in  Pennsylvania  in  1921  for  two  solids  pipe- 
lines --one  for  anthracite  and  the  other  for  bituminous  coal.   In  the  1930' s, 
coal  companies  pumped  fine  refuse  to  silt  banks  and  phosphate  was  pumped  from 
open  pit  mines  in  Florida  to  washeries.  Lime  was  moved  in  Columbia  in  the 
1940 's  to  a  mill  over  a  distance  of  10  miles.   After  World  War  II,  a  15 -inch 
line  about  6  miles  long  was  installed  in  France  to  pump  sludge  from  a  coal- 
washing  plant  to  a  power  station  to  be  dried  and  burned  in  a  boiler.   In 
Canada,  lines  were  built  in  the  early  1950' s  to  transport  nickel -copper  concen- 
trates.  A  short  time  later,  Canadians  investigated  the  feasibility  of 
"transporting  wheat  from  prairie  provinces  to  the  Great  Lakes."  In  1957,  the 
U.S.S.R.  was  reported  to  have  "the  first  long  distance  coal  pipeline"  (22) , 
one  38  miles  long  and  12  inches  in  diameter. 


In  more  recent  years,  mixtures  of  solids  and  liquids  were  moved  success- 
fully for  short  distances  inside  plants  and  for  longer  distances  up  to  several 
hundred  miles.  Lines  exceeding  1,000  miles  in  length  are  under  active  consid- 
eration. Available  technology  assures  high  probability  of  success  for  slurry 
pipeline  transport  of  a  rather  wide  range  of  commodities. 

WESTERN  COAL 

Historically,  U.S.  coal  has  experienced  serious  transportation  problems, 
principally  because  of  its  solid  state  and  low  value  relative  to  its  weight. 
In  the  early  days  transporting  and  mining  operations  of  coal  were  quite  simple 
Coal  was  hauled  in  horsedrawn  wagons  and  carts  and  on  flat  boats  of  various 
sizes  and  sold  by  the  bushel  to  the  early  settlers.   Tramroads  and  tramways 
also  preceded  the  railroad.   The  following  question  inevitably  arises:  Why 
must  coal  be  hauled  1,000  miles  when  large  reserves  exist  within  200  to 
400  miles  of  most  cities  in  the  Midwest  and  East?  Figure  1  gives  a  rough 
approximation  of  the  distances  from  the  western  fields  to  different  markets. 
The  Appalachian  and  Illinois  fields  have  substantial  deposits  that  would  last 
hundreds  of  years  even  with  increasing  production  rates. 

The  chief  reason  for  the  great  interest  in  coal  from  the  Western  States 
is  its  low-sulfur  content  as  compared  with  coal  from  Eastern  States.   The 
environmental  requirements  imposed  upon  the  electric  generating  stations 
caused  a  large  shift  to  oil  away  from  coal,  which  is  far  more  abundant  than  is 


FIGURE  1.  -  Western  coal  distance  to  major  markets.    (Courtesy,  Oil  and  Gas  J., 

Dec.  2Jp,  1973,  p.  U-) 


oil.  Since  *-he  oil  shortages  were  so  critical  late  in  1973,  interest  in 
[  western  coal  increased  much  more  than  at  any  time  in  the  past. 

The  energy  output  of  eastern  coal  is,  however,  considerably  above  that 
of  western  fields.   The  heating  value  of  western  coal  averages  about  9,000 
Btu  per  pound  compared  with  about  12,000  Btu  for  eastern  coal  (11) .   The 
low  heating  value  of  western  coal  as  well  as  greater  distances  from  the  West, 
greatly  favors  sales  from  the  eastern  mines.   In  fact,  as  late  as  1973,  little 
more  than  5  percent  of  the  600  million  tons  produced  in  the  United  States  was 
mined  in  the  West  (74) . 

But  along  with  the  low-sulfur  content,  western  coal  has  other  important 
features.   The  seams  lie  just  below  the  surface  and  some  are  as  much  as 
100  ft  thick.   An  example  is  the  Powder  River  Basin  in  Wyoming,  considered 
one  of  the  greatest  production  areas,  where  seam  thickness  ranges  from  25  to 
100  ft,  averaging  about  55  ft.   The  overburden  of  sedimentary  rock  and  clay 
is  from  25  to  200  ft.  The  basin  extends  along  the  eastern  Wyoming  border 
through  several  counties  and  into  Montana  (9) . 

The  cost  of  mining  western  coal  is  much  less  per  ton  than  in  the 
Appalachian  fields.  A  1973  Business  Week  account  estimated  that  coal  "can 
be  strip -mined  in  the  West  for  $3  to  $5  a  ton,  compared  with  $9  to  $14  in 
the  eastern  mines"  (_9)  .   The  greater  output  per  man -day  in  several  coal- 

2 producing  States  is  shown  in  table  3.   Relatively  low  mining  costs  and  high 
output  per  man-day  are  among  the  most  significant  factors  that  permit 
western  coal  to  reach  markets  long  distances  away.   Also,  because  of  both 
the  sizable  production  of  the  mines  and  consumption  of  coal  by  the  power- 
plants,  the  volumes  of  traffic  are  large.  All  of  these  are  factors  favorable 

,to  both  slurry  pipeline  and  unit  train  operations. 

TABLE  3.  -  Output  per  man-day  at  bituminous  coal  mines 
in  the  United  States  and  selected  States 


Tons 

J  per  man- 

day 

1968 

1971 

1973 

United  States 

19.37 

22.41 
25.38 
15.43 
15.77 

29.67 
38.08 

18.20 
50.33 
16.68 
50.55 

18.02 

22.05 
24.03 
13.54 
12.63 

24.42 
34.87 

17.63 

133.98 

14.02 

50.81 

17.58 

Kentucky 

Ohi  o 

21.29 
21.26 

Pennsylvania 

12.52 

Wes  t  Virginia 

11.83 

Illinois 

23.56 

Indiana 

35.98 

Colorado 

17.46 

Montana 

127.11 

Utah 

Wyoming 

14.36 
55.94 

Source:   U.S.  Bureau  of  Mines.   Minerals  Yearbooks, 
1968,  1971,  1973. 


THE  OHIO  PIPELINE 

Research  and  development  of  a  system  to  move  coal  through  a  pipeline  was 
begun  in  1950  by  Consolidation  Coal  Company.  An  unpublished  paper  distributed 
by  the  Office  of  the  Governor  of  West  Virginia  in  January  1962  noted  that  a 
"12 -inch -diameter  trial  pipe  loop  was  installed  in  1952  to  demonstrate  the 
capacity  to  transport  through  pipelines  a  mixture  of  finely  ground  coal  and 
water."  The  mixture,  or  slurry,  was  to  have  a  "composition  of  50  percent  coal 
and  50  percent  water  by  weight." 

The  same  paper  stated  that  a  contract  was  negotiated  in  1957  with  the 
Cleveland  Electric  Illuminating  Company  to  deliver  1.2  million  tons  of  coal  to 
its  Eastlake  Station.  A  10 -inch  pipeline  was  constructed  from  Cadiz,  Ohio,  a 
point  near  the  Ohio  River,  to  Eastlake,  a  distance  of  108  miles.   By  the  end 
of  1961,  nearly  5  million  tons  of  coal  had  moved  through  the  line.   Its 
success  caused  much  interest  in  other  possible  pipelines,  particularly  an 
interstate  line  from  northern  West  Virginia  to  powerplants  near  and  along  the 
east  coast. 

In  1962  the  West  Virginia  Legislature  passed  a  law  granting  "the  right  of 
eminent  domain  for  transportation  of  coal  by  pipeline"  (72) .   This  was  about 
the  time  President  Kennedy  announced  his  support  for  legislation  in  the 
Congress  to  permit  construction  of  an  interstate  line.   Senator  Warren 
Magnuson,  Chairman  of  the  Senate  Committee  on  Interstate  and  Foreign  Commerce, 
submitted  a  bill  "to  give  the  coal  pipelines  the  right  to  condemn  land  for 
rights  of  way"  (17) . 

Senator  Magnuson' s  bill  dealt  with  a  very  serious  legal  question  that 
could  be  resolved  only  by  Congress  and  which  has  not  yet  been  resolved.  No 
pipeline  could  stretch  very  far  east  from  West  Virginia  coalfields  without 
going  over  or  under  railroad  tracks.   Several  of  the  railroads  indicated  that 
they  were  not  willing  "to  permit  coal  pipelines  to  pass  beneath  their  tracks, 
though  they  grant  such  permits  as  a  matter  of  course  to  pipelines  carrying 
other  forms  of  energy"  (46) . 

To  complicate  the  matter  further,  a  determination  of  whether  a  coal  pipe- 
line is  a  private  or  a  common  carrier  has  not  been  made  at  the  Federal  level. 
The  right  of  eminent  domain  is,  by  tradition,  for  common,  not  private  carriers 
Mr.  George  H.  Love,  Chairman  of  the  Consolidation  Coal  Company  Board,  stated 
that  the  industry  was  not  seeking  "the  right  of  eminent  domain  for  a  purely 
private  pipeline."  He  described  the  proposed  line  as  "simply  another  form  of 
transportation  and  as  such  it  should  and  must  be  capable  of  serving  all 
producers --both  small  and  large --who  can  utilize  its  facilities,  and  it  should 
and  must  treat  all  users  alike  under  rates  and  terms  that  are  subject  to 
regulation  by  the  appropriate  government  agency"  (47) .  This  statement  was 
circulated  by  the  National  Coal  Association  and  indicated  that  industry 
leaders  expected  coal  slurry  lines  to  be  common  carriers  subject  to  public 
regulation  similar  to  those  that  apply  to  railroads  and  petroleum  pipelines, 
both  of  which  are  regulated  by  the  Interstate  Commerce  Commission. 


Mr,  Love  referred  to  coal  slurry  as  a  "new  fuel"  that  could  be 
"transported  and  handled  in  the  same  manner  as  a  fuel  oil."  In  response 
to  railroad  opposition,  he  invited  the  railroads  to  "compete  by  reduced 
rates"  and  added  that  "before  any  pipeline  is  built,  the  railroads  will  have 
an  opportunity  to  demonstrate  whether  the  use  of  their  services  is  more 
desirable  and  more  economic"  (47) . 

In  the  public  debate  over  the  issue,  Texas  Eastern  Transmission  Corpora- 
tion and  Consolidation  Coal  Company  distributed  a  pamphlet  calling  attention 
to  the  fact  that  several  railroads  also  had  direct  interests  in  pipelines. 
Among  them  was  the  Southern  Pacific's  petroleum  product  pipeline  from  El  Paso 
"to  Los  Angeles.   The  Santa  Fe  was  constructing  a  pipeline  from  San  Diego  to 
Los  Angeles,  and  the  Great  Northern,  one  from  North  Dakota  to  Minnesota  and 
iJisconsin.   Also  noted  was  the  announced  plan  of  the  Pennsylvania  Railroad  to 
itiave  a  petroleum  pipeline  from  "the  port  of  Baltimore  to  Dulles  International 
kirport"  (62) . 

In  any  event,  the  bill  did  not  receive  congressional  approval  and  con- 
struction of  the  interstate  pipeline  did  not  start.   However,  this  effort  and 
^the  operating  success  of  the  Ohio  slurry  line  focused  much  public  attention 
on  coal  transportation  costs.   A  new  transport  mode  would  have  been  possible, 
Lf  only  the  legal  hurdles  could  have  been  removed. 

(     This  was  also  about  the  same  time  that  railroads  were  experimenting  with 
/olume  freight  rates  that  have  since  become  established  as  multiple  car, 
:rainload,  and  unit -train  rates.   This  was  aptly  stated  by  Forbes  magazine  in 
L961  (25): 

Just  when  things  were  starting  to  look  up  for  the  hard- 
i         pressed  eastern  railroads,  they  received  an  only  slightly 
I         disguised  ultimatum  from  their  best  customers:   Cut  rates 
j         or  lose  coal  traffic. 

'Che  rates  were  reduced.   The  lower  rates  filed  by  the  Baltimore  and  Ohio  are 
m  early  example  to  "apply  to  a  full  trainload  of  4,500  or  9,000  net"  to  be 
i:ransported  as  a  "unit  to  one  public  utility  customer  at  one  destination"  (73) . 
)ther  rate  reductions  followed  and  in  1963  the  Cadiz  to  Eastlake  pipeline  was 
'shut  down"  and  placed  on  a  "standby  basis"  (49). 

THE  BLACK  MESA  PIPELINE 

The  next  long-distance  slurry  line  was  the  273 -mile  Black  Mesa  coal  pipe- 
V.tne ,   which  was  placed  in  operation  in  August  1970  and  which  became  the 

'largest  and  longest  slurry  pipeline  in  the  world"  (8^).   This  is  an  18-inch 
j,ine,  compared  with  the  10 -inch,  108 -mile  Ohio  line,  and  extends  from  the 
({lack  Mesa  coal  mine  in  Arizona  to  the  Mohave  electrical  power  generating 

(lant  on  the  Colorado  River  near  Bullhead  City,  Nev.   The  line  is  owned  and 
Ijperated  by  a  subsidiary  of  the  Southern  Pacific  Transportation  Company. 

I 


The  Black  Mesa  line  had  the  advantage  of  the  operating  experience  of  the 
Ohio  line;  but  unlike  that  line,  it  is  "the  only  link  between  the  coal  source 
and  the  delivery  point"  and  was  not  constructed  to  be  a  competitor  to  existin; 
railroads.  The  Black  Mesa  coalfields  are  more  than  100  miles  from  the  neares 
railhead.  Had  additional  tracks  been  constructed  to  move  the  coal  by  unit 
trains,  the  distance  by  rail  would  have  been  45  percent  greater  than  by  the 
pipeline.  Even  though  the  lower  freight  rates  on  coal  led  to  the  retirement 
of  the  Ohio  line,  "the  technology  that  provided  for  its  successful  and  sus- 
tained 6 -year  operation  provided  the  basis  for  the  design  and  operation  of  thi 
Black  Mesa  pipeline"  (!£,  26) . 

There  seems  to  be  little  question  that  operation  of  the  Ohio  pipeline  wa; 
successful,  proving  that  the  venture  was  technologically  sound.   During  the 
very  early  stages  of  its  operation,  there  were  reports  that  the  line  clogged 
or  jammed  on  its  first  run  in  February  1957  (45,  55) ,  but  on  the  whole  the 
operation  was  quite  successful.  Furthermore,  other  slurry  lines  had  moved 
other  products,  providing  additional  proof  that  the  Black  Mesa  line  would  be 
successful.   This  line  moves  about  5  million  tons  each  year  to  the  powerplant 
The  conclusion  seems  to  be  justified  that  despite  the  fact  that  "western  coal 
are  about  800  to  1,500  miles  from  major  midwestern  markets,  all  of  these 
markets  are  within  economic  reach  of  slurry  pipeline  movement  from  the  wester 
coalfields"  (76). 

THE  ADVENT  OF  VOLUME  FREIGHT  RATES 

A  group  of  railroads  engaged  the  Kauffield  Engineering  Company  in  1961 
to  "analyze  the  problems  associated  with  the  energy  transportation  market." 
This  firm's  report  suggested  a  "plan  known  as  the  integral  coal  train"  (30) . 
This  report  concluded  that  the  minimum  payload  for  a  single  one -commodity  typi 
train  appeared  to  be  "about  25,000  tons... a  train  about  2 -1/2 -miles  long."  I 
also  referred  to  speeds  of  "50  to  55  miles  per  hour"  and  that  it  was  "prac- 
ticable to  load  25,000  to  30,000  tons  of  coal  in  8  hours  with  one  employee" 
(69). 

The  basic  unit  for  quoting  railroad  freight  rates  had  long  been  the 
carload.  As  noted  in  a  1962  study,  "the  same  basic  rate  is  available  to  any 
shipper  whether  that  shipper  uses  the  rate  once  each  year  on  a  single  car  or 
whether  he  uses  the  rate  of  a  steady  movement  of  100  cars  per  day  from  a 
single  origin  to  a  single  destination"  (68) . 

Without  doubt,  the  reluctance  of  the  Interstate  Commerce  Commission  to 
permit  multiple  carload,  trainload,  or  other  types  of  rates  based  on  large 
volume  shipments  proved  to  be  a  definite  deterrent  to  earlier  developments 
of  special  single -commodity  trainload  service.  A  reaction,  quite  typical  of 
the  thinking  frequently  expressed,  appeared  in  the  Wall  Street  Journal  in 
May  1964  and  read  as  follows:   "To  be  up  to  snuff  on  railroad  rates  these 
days,  all  one  needs  are  the  listings  of  the  various  tariffs  and  a  library 
the  size  of  New  York's  Grand  Central  Station  to  hold  them"  (23). 


Carload  rates,  lower  than  charges  for  smaller,  less -than -carload  ship- 
ments, were  approved  as  early  as  1890,  in  spite  of  the  contention  that  they 
favored  large  shippers  to  the  disadvantage  of  small  shippers  (40) .   This  very 
'genuine  concern  that  small  shippers  not  be  penalized  merely  because  they  are 
^small  has  been  an  important  factor  in  rail  freight  rates  throughout  the  his- 
tory of  public  regulation  in  this  country.   The  prevailing  view  has  long  been 
that  arrangements  granting  lower  rates  for  a  "large  volume  of  freight  during 
the  year,  or  other  period  of  time,  is  ordinarily  considered  an  unjust  discrim- 
ination against  small  shippers."  The  Commission,  in  one  of  its  earliest 
decisions ,  condemned  the  "practice  of  allowing  a  discount  in  the  rate  of  coal 
to  consignees  who  received  not  less  than  30 ,000  tons  of  coal  within  a  year" 
(37,  44,  63). 

The  departure  from  the  practice  of  virtually  absolute  prohibition  of 
rates  lower  than  those  based  on  the  carload  occurred  about  1959.   In  fact, 
that  is  the  year  the  Pocahontas  railroads  proposed  a  new  rate  of  35  cents  per 
ton  below  the  regular  rate  on  coal  moving  to  an  electric  powerplant  that  was 
to  receive  1.5  million  tons  during  a  12-month  period  (39).   In  the  following 
/ear,  another  case  before  the  Interstate  Commerce  Commission  permitted  lower 

'^/olume  rates  on  coal  destined  for  the  New  York  Harbor  area  originating  from 
nines  in  Pennsylvania,  Virginia,  West  Virginia,  and  Kentucky  (34) .   The  coal 

^from  these  Appalachian  fields  constituted  quite  a  large  movement  of 
approximately  60  million  tons  per  year  "to  electric  utility  plants  located 
^thin  a  narrow  strip  of  territory  along  the  coastal  fringe  of  the  Atlantic 
seaboard."  The  new  rate  schedules  did  not  "specifically  designate  the 
affected  utility  plants,"  and  they  were  "nominally  available  to  all  receivers" 
i/ho  could  meet  such  volume  requirements.   It  was  clearly  stated  that  the  lower 
rates  were  designed  "to  meet  oil  competition"  and  were  applicable  only  to  the 
'specific  area  where  electric  plants  are  located"  (34) .   Oil  consumed  in  the 

•ilectric  powerplants  in  competition  with  the  Appalachian  coal  was  transported 
abroad  or  up  the  Atlantic  coast  by  tankers  not  subject  to  Interstate  Commerce 
Commission  regulations. 

OTHER  PRESSURES  FOR  RATE  STRUCTURE  MODIFICATIONS 

Several  other  developments  having  distinct  impacts  on  unit  train  and 
)ther  large -volume  shipments  occurred  at  about  the  same  time.   Since  these 
ievelopments  are  all  interrelated,  no  single  one  can  be  designated  as  the 
aost  important  one.   The  Interstate  Commerce  Commission  did  seem  to  find  a 
listinct  difference  between  competition  for  (1)  an  unregulated  or  imported 
jommodity  such  as  oil  and  (2)  coal  moving  from  different  fields  and  competing 
.n  a  major  market  with  oil  (33) .   Business  Week  magazine  noted  as  late  as 
November  1966  that  "a  railroad  cannot  apply  for  a  reduced  rate  based  on 
)igger  movements  without  bringing  on  a  storm  of  protests  from  large  barge 
)perators  and  sometimes  even  from  other  railroads"  (14) .   This  represented 
I  prevailing  view,  even  though  volume  rates  had  actually  been  published 
•efore  1966  on  certain  specified  shipments  of  bituminous  coal,  molasses,  grain, 
md  possibly  a  few  other  bulk  commodities. 
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The  Ohio  slurry  pipeline  had  operated  long  enough  to  prove  its  effective- 
ness in  transporting  large  quantities  of  coal  at  costs  lower  than  those 
charged  by  the  railroads.   Construction  of  an  interstate  slurry  pipeline  from 
northern  West  Virginia  to  eastern  utility  plants  has  not  been  authorized  by 
Congress  but  such  a  pipeline  may  still  be  constructed. 

Another  important  development  that  represented  a  significant  pattern  of 
thinking  among  national  leaders  was  expressed  in  the  report  by  the  Presiden- 
tial Advisory  Committee  on  Transportation  Policy  and  Organization  in  1956 
(67) .  The  Committee  had  been  appointed  by  President  Eisenhower  in  1954  with 
Secretary  of  Commerce  Sinclair  Weeks  as  Chairman.  A  major  thrust  of  the 
report  was  to  allow  railroad  management  greater  freedom  in  determining 
specific  rates,  with  Commission  control  limited  to  approval  of  reasonable 
maximum  and  minimum  rates.   Bulk  commodities  moving  over  inland  coastal 
waterways  were  never  subject  to  public  regulation,  and  private  motor  carriers 
were  not  regulated.  However,  contract  motor  carriers  were  subject  to  less  con- 
trol than  were  common  carrier  trucks . 

Following  the  submission  of  the  1956  policy  report,  the  Transportation 
Act  of  1958  with  the  modification  of  Section  15(a)  of  the  Interstate  Commerce  : 
Act  was  passed.  A  sentence  added  to  the  section  stating  that  "rates  of  a 
carrier  shall  not  be  held  up  to  a  particular  level  to  protect  the  traffic  of  \ 
any  other  mode  of  transportation,  giving  due  consideration  to  the  objectives 
of  the  national  transportation  policy  declared  in  the  act"  (16) .  | 

Much  confusion  occurred  over  what  the  1958  law  actually  meant  soon  after 
it  was  enacted.  The  Commission  was  alleged  to  have  followed  a  policy  commonly 
known  as  the  "umbrella  principle"  of  refusing  to  allow  rate  reductions  i 
requested  by  the  railroads  when,  in  the  opinion  of  the  Commission,  the  lower  | 
rates  would  have  a  serious  adverse  effect  on  traffic  moving  by  competing  | 
motor  and  water  carriers.  The  Commission  never  admitted  that  it  followed  | 
such  a  principle,  but  railroad  spokesmen  were  absolutely  certain  that  it  did 
exist  and  noted  specific  Commission  decisions  to  substantiate  their  view  (79) . 

Pointing  out  that  rates  are  not  to  be  held  up  to  "protect  the  traffic  of 
another  mode  of  transportation"  seemed  clear  enough  had  that  been  the  end  of  j 
the  sentence.   But  to  add  the  additional  phrase,  "giving  due  consideration  of  j 
the  objectives  of  the  national  transportation  policy"  confused  the  issue  as 
much  as  the  others  had  clarified  it.   Several  cases  before  the  Commission  soon 
followed,  some  going  on  to  the  U.S.  Supreme  Court.   The  overall  result  is  well 
summarized  in  a  1959  decision  that  "a  carrier  is  not  required  to  maintain 
rates  on  an  artificially  high  level  to  protect  the  traffic  of  another  mode  of 
transportation"  (31,  39) .   Railway  Age  in  1963  pointed  out  that  the  U.S. 
Supreme  Court  in  its  first  interpretation  of  the  rate  freedom  provision  of  the 
Act  specified  that  "primary  attention  must  be  given  to  the  prohibition  against 
holding  a  carrier's  rates  up  to  a  particular  level  to  protect  the  traffic  of 
another  mode  of  transport"  (56) .  , 
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From  about  1963  to  1965  the  legal  framework  under  which  trainload  and 
other  volume  rates  could  be  enacted  was  quite  firmly  established.   The  series 
;  of  Commission  and  Court  decisions  related  to  the  so-called  "Big -John"  case  had 
been  completed.   Southern  Railway  had  acquired  more  than  500  aluminum  hopper 
cars,  each  with  capacity  exceeding  100  tons.   Rates  for  grain  moving  in  these 
cars  was  "about  40  percent  of  the  previous  level."  Transit  privileges  and 
absorption  of  switching  charges  were  not  permitted,  and  special  demurrage 
charges  were  instituted  to  discourage  retention  of  the  cars  at  destination 
points.   The  cars  were  used  primarily  to  move  grain  to  southern  markets  and 
for  export  (31) .   Barge  lines  protested  the  lower  rates,  but  the  principle  of 
lower  rates  for  these  large -volume  shipments  under  rigid,  specific  conditions 
was  approved  in  1965  (2^).  Rates  below  those  in  effect  on  carload  shipments 
were  an  absolute  necessity  to  provide  a  basis  on  which  to  develop  trainload 
and  other  large -volume  coal  shipments. 

THE  FIRST  UNIT  TRAINS 

The  Southern  Railway  seems  to  have  been  given  credit  for  having  inaugu- 
rated the  first  unit  train  in  1960,  with  two  trains  hauling  coal  to  an  elec- 
tric powerplant  in  Alabama  (60).   Within  a  short  period  of  time,  similar 
arrangements  were  made  with  several  railroads,  especially  with  those  carrying 
large  coal  shipments,  and  by  mid-1965  the  Association  of  American  Railroads 
reported  that  "in  the  previous  two  years  some  25  railroads  estimated  they 
hauled  20  percent  of  all  coal  in  solid  trainloads"  (30) . 

There  are  slightly  different  definitions  of  a  unit  train,  but  the 
differences  are  not  great.   In  a  strict  sense,  the  unit  train  is  a  complete 
train  of  dedicated  cars  "operating  on  a  regularly  scheduled  cycle  movement 
between  a  single  origin  and  a  single  destination"  (30).   This,  however,  does 
\  not  mean  that  every  trainload  must  originate  from  the  same  point  or  proceed 
to  the  same  destination.   For  example,  a  unit  train  comprised  of  100  cars, 
each  loaded  with  100  tons  of  coal,  can  move  from  a  mine  to  an  electric  power- 
plant  to  be  unloaded  and  then  returned  to  the  mine.  As  the  train  is  reloaded, 
it  can  proceed  to  another  plant  with  its  10,000-ton  load. 

The  100 -ton  cars  have  become  something  of  a  standard  for  new  cars 
designed  for  unit -train  service.   But  with  older  cars  comprising  unit  trains, 
the  capacity  of  each  car  is  frequently  less  than  100  tons,  about  70  tons. 
Other  arrangements  exist  that  are  not  strictly  those  of  unit  trains.   For 
■example,  several  small  shippers  can  use  a  marshalling  yard  nearby  to  "assemble 
an  all -coal  train  for  movement  to  a  single  receiver."  If,  however,  the  coal 
from  the  small  shippers  is  assembled  at  one  point  "with  a  centralized  unit- 
loading  facility  and  dedicated  transportation  equipment"  to  move  to  one  large 
customer,  it  is  considered  by  the  railroads  to  be  a  unit  train  (28) . 

i 

Unit  trains  haul  several  other  commodities,  even  though  coal  accounts  for 

more  ton-miles  of  freight  than  does  any  other  commodity.   Railway  Age  reported 
in  1973  that  "sulfur  and  sulfuric  acid,  coil  steel  and  semiferrished  steel, 
ore  and  taconite,  wood  products  and  other  farm  products,  aggregates,  limestone, 
potash,  sludge,  automobiles  and  parts,  trailers,  and  containers"  and  such 
j other  commodities  as  fertilizer,  petroleum  products,  "and  municipal  wastes  of 
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various  descriptions"  either  move  or  are  being  considered  for  unit  train 
movement  (78) . 

NONRA.ILROAD  CAR  OWNERSHIP 

Another  special  feature  of  unit  trains  is  that  many  of  the  cars  are  owned 
or  leased  by  shippers  and  receivers.   This  is  especially  true  with  coal.  Most 
coal  cars  have  traditionally  been  owned  by  the  railroads,  usually  by  the  large 
coal -hauling  roads,  such  as  the  Penn  Central,  the  Chessie  System,  the  Norfolk 
and  Western,  and  the  Illinois  Central  Gulf.   Private  car  ownership  is  not  a 
new  development,  in  a  strict  sense,  as  special  refrigerated  fruit  cars,  tank 
cars,  and  other  special -purpose  cars  have  been  in  service  for  years.   But  this 
had  not  been  a  common  practice  in  the  coal  industry. 

Currently,  however,  large  numbers  of  cars  are  owned  by  such  electric 
power  firms  as  Detroit  Edison,  Commonwealth  Edison,  and  American  Electric 
Power.   In  fact  American  Electric  Power  announced  in  its  1973  Annual  Report 
that  "2,000  new  railroad  cars"  of  100 -ton  capacity  are  "scheduled  for  delivery 
over  a  period  ending  late  1975"  ( 1^)  .   Even  Potomac  Electric  Power  Company,  a 
much  smaller  firm  with  headquarters  in  Washington,  D.C.,  "has  ordered  two  unit 
trains  consisting  of  80  new  coal  cars  each,"  the  first  train  to  be  delivered 
in  October  1974  and  the  other  in  March  1975  (51) .   The  1973  Rand  McNally 
Railroad  Atlas  shows  that  Pennsylvania  Power  and  Light  owns  682  cars  and 
Detroit  Edison  owns  630  (59) . 

Leasing  cars  is  also  a  common  practice  in  unit  train  service.  Large 
companies  such  as  Consolidation  Coal  and  Peabody  Coal  both  lease  and  own  cars 
servicing  their  mines.   But  several  of  the  electric  power  companies  are  both 
the  largest  leasers  and  owners.   The  1973  Rand  McNally  Railroad  Atlas  also 
shows  several  car -leasing  firms  that  own  coal  and  other  special -purpose  cars, 
among  them  the  Greenlease  Company,  a  Division  of  Greenville  Steel  Car  Company, 
with  a  total  of  2,855  cars  in  1973.   The  largest  number  of  cars,  63,210,  was 
owned  by  the  Trailer  Train  Company. 

Owning  or  leasing  cars  for  unit  train  service  offers  certain  distinct 
advantages  compared  with  depending  upon  the  railroads  to  supply  the  cars.   One 
analyst  cited  the  following  advantages: 

1.  Cars  are  less  likely  to  be  diverted  to  other  uses  in  times  of 
emergency  or  extreme  car  shortage. 

2.  The  mine  is  assured  of  being  able  to  load  cars  previously  loaded  with 
coal,  thereby  eliminating  a  major  cleaning  problem. 

3.  Cars  can  be  designed  for  the  specific  service. 

4.  Ownership  of  the  cars  can  be  a  factor  in  negotiating  long-term 
contracts  for  coal  at  a  delivered  price  (30) .  : 


13 


Freight  rates  are  lower  for  coal  moving  in  cars  owned  or  leased  by  the 
coal  or  power  companies  than  when  the  cars  are  supplied  by  the  railroads. 
Problems  associated  with  car  supply,  as  well  as  other  special  features  so 
important  to  large-volume  movements,  have  made  car  ownership  and  leasing 
increasingly  attractive.   The  practice  will  undoubtedly  continue  and  expand 
,  as  shipments  of  western  coal  increase. 

UNIT  TRAIN  FREIGHT  RATES 

Freight  charges  for  unit  train  service  are  quite  different  from  the 

traditional  coal  rate  structures  "made  on  an  origin  group  and  destination 
; basis"  (34) .   Rates  for  unit  trains  are  individually  negotiated  and  have  no 

fixed  relationship  to  those  applicable  to  other  origin  or  destination  points. 
I  When  the  rates  were  first  negotiated,  some  relationship  seems  to  have  existed 

between  single -car  and  multiple -car  shipments.   One  example  of  this  is  the 
(reference  in  1959  to  Lake  Cargo  rates  from  Illinois,  Indiana,  and  western 
'Kentucky  fields  that  range  "from  80.1  to  87.8  percent  of  the  corresponding 
■single -car  rate"  (38) .   But,  as  a  general  rule,  no  such  relationship  exists 

among  the  current  unit  train  rates.   In  fact,  unit  train  rates  are  now  in 
, effect  for  coal  moving  from  the  western  mines  to  markets  in  the  Midwest  over 
I  routes  where  no  effective  single -car  rates  had  formerly  existed.   For  such 

routes,  the  unit  train  rates  were  the  first  coal  rates  actually  published. 

'     This  new  variety  of  rates  typically  specifies  a  minimum  trainload  and 
fand  annual  minimum  tonnage,  along  with  the  rate  per  ton  from  the  point  of 
'origin  to  a  designated  destination.   Table  4  has  representative  rates  from 
western  mines  to  plants  farther  west  and  in  the  Midwest.   The  territory 
through  which  the  traffic  flows  and  the  length  of  distances  covered  influence 
lithe  levels  of  the  rates  charged.   Large -volume  shipments  in  terms  of  train- 
loads  and  annual  tonnages  that  move  over  relatively  level  or  otherwise 
favorable  territory  are   likely  to  have  the  lowest  rate  per  ton -mile.   This 
is  consistent  with  rates  noted  in  table  4,  such  as  from  Cols trip  to  Cohasset 
and  from  York  Canyon  to  Kaiser. 

One  major  constraint  is  that  the  rates  must  not  require  a  designated 
portion  of  a  shipper's  freight  to  be  a  part  of  the  negotiated  agreement.   This 
was  confirmed  in  a  case  that  involved  the  shipment  of  carpeting  from  Amsterdam, 
N.Y.,  with  the  lower  rates  conditioned  upon  agreement  "by  the  shipper  during 
the  year  of  at  least  80  percent  of  its  traffic  from  and  to  those  points." 
The  Commission  ruled  that  "the  proposed  rate  was  unjust  and  unreasonable  in 
that  it  constituted  a  destructive  competitive  practice"  (29,  35) .   In  1964  a 
.decision  involving  unit  train  coal  rates  noted  that  the  particular  rates  in 
::question  did  not  create  "contract  rates  such  as  the  Commission  has  condemned" 
)in  the  disallowed  rates  on  carpeting  (36) . 
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The  Commission  made  a  pointed  distinction  between  minimum  annual  volumes, 
even  when  these  constitute  a  significant  portion  of  the  output,  and  minimum 
percentages  of  the  total  amount  to  be  shipped.   The  minimum  percentage  was 
ruled  to  be  a  "destructive  competitive  practice"  that  might  "substantially 
lessen  competition  or  tend  to  create  a  monopoly."  The  minimum  loads  and 
minimum  tonnages  do  not  restrict  other  shipments,  provided  total  output  from 
the  mine  is  above  the  minima  or  could  be  increased  above  them. 

SPECIAL  FEATURES  OF  UNIT  TRAINS 

A  paramount  appeal  of  unit  train  service  is  that  it  is  much  more  effi- 
cient in  terms  of  equipment  utilization  than  is  conventional  rail  freight 
service.   Railroads  had  been  subject  to  much  criticism  over  a  long  period 
of  time  for  failure  to  devote  greater  attention  toward  better  utilization  of 
their  rolling  stock.   Isolated  incidents  and  circumstances  might  yet  justify 
criticism,  but  the  general  pattern  is  far  from  one  of  widespread  disinterest. 
The  Association  of  American  Railroads  in  its  July  1974  quarterly  report  on 
operations  filed  with  the  Interstate  Commerce  Commission  noted  that  "freight 
car  utilization  is  at  an  all-time  high."  In  addition,  this  was  the  "ninth 
straight  quarter  in  which  car  utilization  has  shown  improvement  over  the 
corresponding  period  of  the  previous  year."  Increased  freight  levels  were 
pointed  out  as  one  factor;  but  others  of  special  note  were  the  introduction 
of  a  "computerized  national  freight  car  information  system  in  1972,  the 
rapidly  expanding  use  of  run-through  trains  and  unit  trains  and  other  new 
methods  of  directing  loaded  and  empty  car  movements."  Since  1972  the  average 
!  annual  increase  in  net  ton -miles  per  service -car -day  has  been  8.6  percent 
compared  with  a  2.6  percent  increase  in  the  8  years  from  1963  to  1971  (5.). 

The  loading,  line-haul  movement,  unloading,  and  return  of  unit  trains 
are  far  different  from  anything  experienced  in  rail  service  of  earlier  years. 
The  cars  are  loaded  while  in  motion  and  controlled  by  "two-way  radio  communica- 
tion between  the  loading  station  and  the  train  engineer."  In  this  way,  the 
operator  can  "start,  stop,  and  control  the  speeds  of  all  conveyors."  The 
unloading  process  is  equally  well  controlled  with  some  of  the  operations 
averaging  "one  minute  for  each  10  cars  in  the  train"  (50) .  Weighing  is  also 
computerized  with  "an  automatic  car  identification  system"  that  records  the 
car  numbers,  gross  and  net  weight,  type  of  coal,  and  "transmits  this  informa- 
tion to  the  shipper  and  to  the  servicing  railroad"  (41) . 

The  report  to  the  Secretary  of  Transportation  on  Rail  Service  in  the 
'Midwest  and  Northeast  Region,  submitted  early  in  1974,  has  a  pointed  comment 

on  the  "excessive  amount  of  time  freight  cars  are  idle"  (71) .   Another  report 

to  the  National  Council  of  Productivity  and  the  Council  of  Economic  Advisors 
I  stated  that  the  "average  load-to-load  cycle  time  for  freight  cars  in  , 

1971. ..was  25.5  days"  and  that,  on  the  average,  34.4  percent  of  the  "car  cycle 
I  time,  or  8.8  days,  is  spent  with  car  loaded  and  under  carrier  control."  In 
I  addition,  the  "average  loaded  car  moved  653  miles  [in  the  8.8  days]  for  an 

overall  average  delivery  speed  of  3.1  miles  per  hour,  about  walking  speed" 
{  (48) .   Another  assessment  is  that  "freight  cars  spend  12  percent  of  their  time 
I  in  line -haul  movement"  with  40  percent  in  "loading  and  unloading  and  nearly 
, half  either  awaiting  movement  or  sitting  idle"  (66). 
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This  is  vastly  different  from  Burlington  Northern's  200-car  unit  train 
moving  taconite  in  Minnesota.   Each  train  hauls  15,000  tons,  75  tons  per  car, 
and  makes  the  230 -mile  round  trip  in  13  to  14  hours,  including  loading  and 
unloading  time.  As  the  train  reaches  its  destination,  it  "proceeds  to  a 
receiving  station  where  the  pellets  are  automatically  dumped... two  loads  at 
a  time... 40  cars  per  hour."  Their  coal  carrying  unit  trains  are  equally 
impressive.  As  an  illustration,,  moving  at  a  constant  speed  of  one-half  mile 
per  hour  with  the  engineer  able  to  dial  the  proper  speed  on  a  control  attached 
to  an  instrument  governing  the  speed  of  the  locomotive.  "A  track  scale  weighs 
each  car  after  it  is  loaded  and  the  train  is  on  its  way."  Upon  arrival  at  the 
power  station  about  9  hours  later,  the  train  enters  a  large  loop  of  track,  and 
the  coal  is  dumped  as  the  cars  pass  over  a  pit.   In  slightly  more  than  3  hours, 
the  entire  train  is  unloaded  and  heading  back  to  the  mine.   "A  complete  cycle 
takes  about  25  hours"  (10). 

Instead  of  40  percent  of  train  time  involved  in  loading  and  unloading, 
the  modern  unit  train,  under  rigidly  controlled  conditions,  can  be  loaded  or 
unloaded  within  3  to  4  hours  with  virtually  no  idle  time.  As  a  consequence, 
line -haul  operations  consume  a  major  portion  of  the  operating  time,  compared 
with  an  earlier  average  of  12  percent.   Coal  cars  formerly  loaded  on  an 
average  of  twice  each  month  are  being  replaced  by  unit  trains  that  are  loaded 
as  often  as  every  second  or  third  day,  depending  upon  the  distance  traveled. 
Because  of  this,  the  annual  ton -miles  are  much  higher  for  unit  trains  and  for 
other  multiple -car  and  run-through  trains  than  for  cars  operating  under  older 
coal  traffic  patterns.   The  Burlington  Northern  estimates  this  "has  cut  the 
cost  of  coal  to  the  utility  by  more  than  50  percent"  (10) . 

Modern,  computerized  yard  operations,  along  with  avoiding  classification 
yards,  have  improved  rail  service  in  a  variety  of  operations.   The  "run- 
through"  train  can  haul  several  different  commodities,  not  necessarily  bound 
for  a  single  destination  and  has  some  of  the  more  important  features  of  unit 
trains . 

CAR  SHORTAGE  | 

! 

To  evaluate  the  extent  and  nature  of  the  freight  car  shortage  is  a  i 
seriously  difficult  task.  To  the  shipper  who  has  experienced  long  delay  in 
getting  his  product  moved  to  market,  the  shortage  is  very  real  indeed,  with 
further  study  and  careful  analysis  signaling  only  delay  and  additional,  as 
well  as  useless,  confusion.  To  the  railroad  that  had  idle  cars  during  much  of  i 
the  year  with  no  annual  increase  in  freight  hauled,  or  possibly  a  small 
decrease  in  tonnage  and  carloadings,  a  temporary  shortage  causing  some  delay 
does  not  seem  unreasonable.  To  avoid  such  delay  would  require  highly  sophis- 
ticated planning  and  control  of  car  usage  as  well  as  a  much  greater  number  of 
cars.  A  sufficiently  large  number  would  inevitably  lead  to  excess  capacity 
throughout  most  of  the  year  with  all  of  the  cost  increases  associated  with 
excess  capacity.  Greater  sophistication  in  scheduling  the  use  of  cars  is 
occurring,  though  not  as  rapidly  or  as  soon  as  some  have  advocated  and  thought 
should  have  been  accomplished. 
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To  complicate  the  issue  further,  financial  conditions  of  several  of  the 
largest  railroads  have  been  far  from  satisfactory,  based  on  any  reasonable 
standard  of  comparison.   A  realistic  appraisal  of  the  problems  faced  by  the 
Nation's  railroads  was  noted  in  Business  Week  in  June  1974  (13) : 

Lines  like  the  bankrupt  Penn  Central  are  literally  falling 
apart... Even  the  prosperous  and  well -maintained  roads  like 
the  Santa  Fe  and  the  Southern  face  a  huge  need  for  invest- 
ment... The  roads  as  a  whole  are  currently  handling  the 
biggest  freight  volume  in  history.   Yet  in  the  12  months 
ended  in  March  1974,  they  earned  a  dismal  2.94  percent  of 
their  net  investment. 

This  can  hardly  be  viewed  as  an  encouraging  set  of  circumstances  and 
conditions  to  justify  substantial  investment  increases.   In  addition,  the 
rather  dramatic  increase  in  demand  for  freight  service  is  of  quite  short 
duration,  despite  the  fact  that  it  gives  definite  appearance  of  continuing 
into  the  future.  The  total  number  of  freight  cars  loaded  in  1973  was  only 
4.7  percent  higher  than  in  1972.   For  coal,  which  is  the  largest  single  source 
of  carloadings,  a  decline  of  1.5  percent  occurred  between  1972  and  1973.   The 
only  major  commodity  group  with  a  dramatic  increase  in  1973  traffic  was  grain, 
which  rose  23.6  percent  because  of  the  expansion  in  grain  exports  (7). 

The  Interstate  Commerce  Commission  and  Congressional  committees  were 
reported  to  be  investigating  the  possibility  of  a  "black  market"  in  railroad 
freight  cars.   The  allegation  was  that  large  grain  companies  have  control  over 
many  cars  that  are  not  available  to  all  shippers  on  an  equal  basis.  The  same 
account,  however,  reports  that  the  Association  of  American  Railroads  contends 
that  "with  the  1974  grain  harvest  underway,  the  freight  car  situation  is  the 
best  since  1972"  (75). 

There  can  be  little  doubt  that  the  car  shortage  has  been  a  cause  of  much 
concern.   Specifically,  in  June  1974  the  Interstate  Commerce  Commission 
directed  the  railroads  to  show  cause  within  60  days  why  they  should  not 
increase  the  freight  car  fleet  by  69,609  and  reduce  the  number  of  cars  out  of 
service  by  about  18,000.   The  Commission  order  specified  the  number  of  new 
cars  to  be  ordered  by  each  of  36  railroads  (4) .   The  railroad  receiving  the 
order  to  purchase  the  greatest  number  of  cars  is  the  Penn  Central,  with 
35,850  cars  of  the  combined  total  of  nearly  70,000.   The  complicated  circiom- 
stances  of  that  railroad  and  other  bankrupt  lines  of  the  East  raise  serious 
questions  about  the  effectiveness  of  such  a  directive.   Even  the  4,971 
specified  for  the  Erie  Lackawanna  under  current  circumstances  would  be  a 

[great  financial  burden. 

I 

In  spite  of  some  very  genuine  financial  difficulties,  the  railroads  are 
ordering  new  cars.   Orders  alone,  unfortunately,  do  not  guarantee  quick 
deliveries.   The  Association  of  American  Railroads  reported  that  more  new  and 
jcebuilt  cars  were  ordered  in  1973  (106,077)  than  in  any  other  year  since  1955. 
Iln  1974  the  number  was  99,034.   For  both  1973  and  1974,  the  totals  were  more 
than  double  the  47,915  for  1972  (57) .   Viewing  the  car  shortage  and  the 
'capacity  of  the  rail  system  to  handle  freight  as  demanded,  the  recent  orders 
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are  probably  as  high  as  could  be  anticipated  in  a  realistic  sense.   The 
capacity  of  the  country  to  build  new  cars  and  the  ability  of  the  railroads  to 
finance  the  additions  to  their  fleets  will  continue  to  be  matters  of  serious 
concern.   Also,  rapid  expansion  in  car -building  capacity  should  occur  only 
after  further  study  and  analysis.   Continued  performance  on  a  level  comparable 
to  that  of  late  1973  and  1974  could  prove  to  be  reasonably  adequate  within  a 
relatively  short  time.   To  expect  no  car  shortage  at  any  period  of  any  year, 
with  all  of  the  seasonal  and  year-to-year  traffic  variations,  is  probably 
unrealistic.   To  meet  such  a  goal  would  require  unduly  high  investment  in 
railroad  rolling  stock.   Furthermore,  larger  cars,  better  utilization  of  old 
and  new  cars,  and  the  purchase  and  leasing  of  cars  by  both  shipping  and 
consuming  firms,  such  as  coal  and  electric  generating  companies,  can  be 
viewed  as  encouraging.   Better  utilization  is  unquestionably  a  desirable 
goal  to  be  pursued  vigorously. 


Canada  has  also  experienced  serious  car  shortages,  leading  the  Prime 
Minister  to  announce  that  a  "crown  corporation"  will  be  established  to 
"purchase  and  manage  a  reserve  fleet  of  specialized  freight  cars  for  the 
shipment  of  grain,  cattle,  lumber,  coal  and  other  commodities."  The  cars 
are  to  "be  purchased  in  sufficient  number  to  ensure"  that  if  there  were  to 
develop  an  "unusual  demand  for  rail  cars  at  any  time  during  the  year  the  cars  i 
will  be  available"  (65) . 

The  Canadian  approach  might  be  the  most  effective  one  for  them,  but 
problems  associated  with  building  additional  cars  in  light  of  existing 
freight -car  construction  capacity  and  the  various  materials  shortages  are 
inescapable.   In  a  country  not  having  the  high  freight  volumes  of  this 
country,  a  government -owned  reserve  fleet  of  cars  possibly  can  be  administered 
quite  effectively  and  adequately.  Yet,  this  is  not  a  simple  matter  under  any 
circumstances. 

Another  aspect  of  the  ability  of  the  railway  system  to  cope  with 
increasingly  large  annual  freight  tonnages,  with  larger  cars,  faster  trains, 
and  greater  plant  utilization  in  general  is  the  condition  of  the  tracks  of 
both  specific  lines  and  of  the  entire  national  system.   The  Under  Secretary 
of  Transportation  was  quoted  as  estimating  that  "approximately  200,000  miles 
of  track  are  not  now  maintained  at  acceptable  levels"  (20) .   Even  though  this 
figure  should  be  viewed  as  having  been  drawn  from  a  broader  context, 
200,000  miles  is  a  very  large  nimiber  when  compared  with  201,300  miles  of  rail 
lines  in  the  country  and  328,000  miles  of  rail  track,  including  multiple 
main  tracks,  yard  tracks,  and  sidings  owned  by  line-haul,  switching,  and 
terminal  companies  (_7)  . 

Some  disagreement  exists  over  the  condition  of  some  of  the  tracks  over 
which  10,000  to  11,000  ton  loads  move  at  speeds  expected  of  unit  trains  as 
they  meet  their  schedules.  Modern  trains  do  require  a  quality  of  track  and 
adequate  maintenance  much  above  that  necessary  for  traditionally  less- 
heavily  loaded  cars  moving  at  much  slower  speeds.   But  representatives  of 
the  railroads  are  generally  optimistic  about  meeting  these  conditions  and 
point  out  operating  records  of  the  unit  trains  and  other  trains  without  a 
delay  in  shipments  or  seriously  increased  maintenance  costs.  Yet,  a  small 
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niJinber  of  freight  train  accidents  have  been  reported  in  the  news  creating 
some  doubt  about  the  true  causes  of  these  accidents,  with  poor  quality  of  the 
tracks  being  one  possibility. 

The  question  of  rail  capacity  in  the  absence  of  much  additional  track 
mileage  to  handle  larger  tonnages  has  been  much  explored.  A  report  from  the 
Indiana  Railroad  Association  in  July  1973  concluded  that  the  present  coal 
hopper  car  fleet  is  "capable  of  moving  annually  approximately  420.0  million 
tons  based  on  the  assumption  that  80  percent  of  the  hopper  car  fleet  is 
available  for  loading  with  an  average  turnaround  time  of  1.5  trips  per  month" 
(32) .   This  estimate  would  seem  to  indicate  adequate  capacity  when  compared 
with  the  290  million  tons  of  coal  actually  moved  by  the  railroads  in  1973 
(64).   But  even  though  the  420 -million-ton  capacity  is  far  above  the  290  mil- 
lion tons  actually  handled,  shortages  did  occur  and  were  very  real  to  the 
shippers  involved.   Railway  Age  quoted  the  Vice  President,  Transportation  of 
Consolidation  Coal  Company,  who  contends  that  coal  cars  "have  been  tight  for 
us  for  a  year... and  the  bankrupt  railroads  are  a  problem  especially"  (52) . 

Another  reference  to  railroad  traffic  capacity  is  found  in  the  February 
1974  report  to  the  Secretary  of  Transportation  on  Rail  Service  in  the  Midwest 
and  Northeast  Region.   This  report  states  that  the  entire  system  capacity 
increased  after  1920  but  has  been  unsuccessful  in  adjusting  "operations  and 
physical  plant  to  market  conditions"  (71) .  Among  the  changes  since  1920  has 
been  a  decline  in  bulk  commodities  as  a  portion  of  total  freight,  such  as 
coal,  that  move  mainly  by  rail  and  a  rather  dramatic  increase  in  high -value 
processed  goods  that  are  well  suited  to  road  haulage.   The  long-term  change 
in  traffic  pattern  has  caused  a  declining  portion  of  total  freight  to  move  by 
rail  and  has  tended  to  discourage  the  railroads  from  building  up  large  fleets 
of  modern  freight  cars  as  the  total  national  economy  has  been  expanding. 

The  report  also  analyzes  the  capacity  of  the  railroads  to  handle  increas- 
ing traffic  loads.   Reference  is  made  to  the  "excessive  amount  of  time  freight 
cars  are  idle"  and  the  "gap  between  today's  train  operations  and  what  is 
possible."  Estimates  are  that  the  mainline -capacity  utilization  to  Chicago  is 
30  percent;  to  St.  Louis,  25  percent;  and  through  the  Rocky  Mountains,  45  per- 
cent. Some  of  the  rail  systems  are  single  track  over  much  of  the  mainlines  and 
this  has  caused  some  concern  about  their  ability  to  handle  substantially 
increasing  tonnages  from  the  western  coalfields.   The  report  estimates  the 
"capacity  of  a  single  track  block  system"  to  be  40  trains  per  day  in  both 
directions.   For  single  track  operations  with  Centralized  Traffic  Control 
signal  systems,  the  "daily  capacity  is  60  trains"  (71) ♦ 

The  capacity  of  the  railroads  to  cope  with  substantially  more  western 
coal  does  not  seem  to  be  an  unduly  serious  matter.   The  railroads  can 
probably  enlarge  their  capacity  to  handle  larger  amounts  of  coal  as  rapidly 
as  their  potential  competitors  can  be  constructed.   New  cars  have  to  be 
produced  under  conditions  of  materials  shortages  and  other  capacity  con- 
straints.  But  transport  systems,  as  well  as  all  industry,  face  virtually 
the  same  kinds  and  degrees  of  material  shortages.   In  addition,  some  problems 
exist  when  converting  electric  generating  plants  now  depending  upon  other 
fuels  so  that  they  can  burn  greater  quantities  of  coal.  The  same  constraints 
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apply  to  the  installation  of  appropriate  equipment  to  cope  with  large  inflows 
of  coal  by  unit  train,  barge,  or  slurry  pipeline.   Further  inescapable  prob- 
lems are  associated  with  political  decisions  related  to  licenses  for  mining  in 
government -owned  coalfields  and  administrative  procedures  and  restrictions 
that  might  be  instituted. 

Western  coal  is  well  suited  to  unit  train  operations  because  of  long 
hauls  from  highly  productive  mines  with  few  interchanges  among  different  rail 
lines  and  large  volumes  consumed  by  electric  powerplants.   The  portion  of 
Montana -Washington  coal  consumed  in  power  generation  in  1973  was  96.3  percent, 
and  the  portion  from  Wyoming  was  93.6  percent  (64) .   Coal  from  the  western 
fields  moves  over  terrain  favorable  to  bulk  rail  traffic  as  much  of  the  dis- 
tance is  relatively  level.   For  example,  coal  originating  at  mines  along  the 
Burlington  Northern  system  requires  no  interchange  with  other  systems  to 
Chicago,  St.  Louis,  St.  Paul,  Dallas,  and  to  a  number  of  points  in  the 
Mississippi  River  Valley.  This  is  not  to  imply  that  improvements  in  the 
western  rail  systems  are  unnecessary.  But  the  basic  requirements  are  there 
or  can  be  met  without  having  to  endure  long  delays  in  meeting  the  conditions 
of  high -standard  service. 

ADEQUACY  OF  THE  RAIL  SYSTEM 

The  railway  network  of  this  country  was  well  established  before  the 
earliest  years  of  the  century.   Some  new  mileage  has  been  added;  but  in  many 
of  the  years  since  1900  more  miles  of  track  were  taken  out  of  service  than 
were  added.   In  fact,  the  number  of  rail -line  miles  has  declined  in  each 
succeeding  year  since  1958.   The  number  of  miles  in  1973  was  about  2,000  less 
than  in  1972.   The  total  in  1929  was  nearly  250,000  miles  compared  with 
slightly  more  than  201,000  in  1973  (7). 

Interest  in  the  western  coal  has  naturally  raised  the  question  of  suffi- 
cient rail  line  availability  to  move  the  coal  from  new  mines.  In  the  eastern 
fields  new  extensions  or  branches  have  been  constructed  as  needed  or  justified 
by  development  of  new  traffic.   These  extensions,  almost  without  exception, 
have  been  only  a  few  miles  in  length.  A  current  example  is  the  7 -1/2 -mile  new 
line  under  construction  during  fall  of  1974  by  the  Norfolk  and  Western  to  a 
mine  in  Pike  County,  Ky.   This  mine  will  provide  three  unit  trainloads  each 
week  for  a  powerplant  in  North  Carolina  (58) . 

The  needs  of  the  western  mines  are  quite  different  from  those  of  the 
eastern  mines,  as  the  lines  are  not  nearly  so  close  together.   However, 
figure  2  shows  the  coal  reserves  and  rail  lines  in  Colorado,  Montana,  Utah, 
and  Wyoming  and  offers  a  reasonable  pattern  of  where  the  railroads  are 
located  in  relation  to  the  coal  reserves. 

The  Rand  McNally  Handy  Railroad  Atlas  of  the  United  States  contains  a 
more  detailed  pattern  of  the  network  and  the  names  of  the  individual  railroads 
serving  each  State.  The  Western  States  cover  large  land  areas  compared  with 
those  of  the  East.   Consequently,  rail  mileages  in  each  Western  State,  though 
appearing  rather  large,  do  not  furnish  equivalent  coverage  to  comparable 
mileages  in  the  Midwestern  and  Eastern  States. 
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Colorado  has  a  rail 
line  mileage  of  4,153; 
Montana,  5,084;  and 
Wyoming,  1,971  (59).  New 
lines  are  being  planned  and 
are  under  construction  in 
the  region.  A  new  105 -mile 
line  has  been  announced  and 
will  soon  be  underway  in 
Wyoming.   It  is  referred  to 
as  "the  longest  piece  of 
railroad  laid  down  in  the 
United  States  since  1931." 
The  new  tracks  will  reach 
the  Gillett  coalfield  with 
at  least  seven  major  mines 
scheduled  to  be  opened. 
This  is  a  joint  project  of 
the  Chicago  &  North  Western 
and  the  Burlington  Northern 
(54). 

PIPELINES 

Slurry  pipelines  seem 
to  be  peculiarly  well  suited 
to  long-distance,  high- 
volume  shipments  from  large 
mines  to  large  consumers. 
FIGURE  2.  -  Strippable  reserves  and  existing  railroad  lines,  one  prediction  is  that  lines 

up  to  40  inches  in  diameter 
and  1,000  miles  long  will  soon  be  under  construction  (76) .   Distances  in 
excess  of  1,000  miles  are  technically  feasible  as  several  hundred  additional 
miles  apparently  will  create  no  special  problems.   In  fact,  a  1,040 -mile 
pipeline  is  proposed  to  run  from  the  Powder  River  Basin  in  Wyoming  to  Arkansas 
(27). 
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Pipelines  offer  reliable  service.  An  availability  record  of  98  percent 
was  reported  for  the  Ohio  line  during  its  full  period  of  active  operation,  and 
that  of  the  Black  Mesa  line  was  more  than  99  percent  during  1972  and  the  first 
half  of  1973.   Increased  interest  in  energy  conservation  probably  will 
stimulate  increased  interest  in  pipelines  for  coal  and  for  a  limited  number 
of  other  solids  (77) .   Figure  3  indicates  operating  and  proposed  coal  slurry 
pipelines  under  active  consideration. 


Where  existing  rail  lines  are  remote  from  new  mines  in  fields  of 
extensive  deposits  assuring  significant  traffic  over  a  period  of  several 
years,  pipelines  will  be  actively  considered.  With  existing  technology, 
these  lines  can  often  be  laid  along  nearly  straightline  routes  which  have  not 
been  typical  of  rail  lines,  most  of  which  were  constructed  prior  to  1900. 
New  pipelines  can  probably  be  constructed  following  less  circuitous  routes 
than  even  new  railroads. 
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FIGURE  3.  -  Coal  slurry  pipeline.  (Reprinted  from  July  15,  1974,  issue  of  Electrical  World, 
Copyright  1974,  McGraw  Hill,  Inc.  All  rights  reserved.) 

One  possible  constraint  in  large-scale  pipeline  construction  from  western 
fields  is  that  of  water  supply.  Much  of  the  area  is  arid  and  additional  water 
consumption  on  a  continuous  year-round  basis  could  be  serious  (£,  61) .   This 
must  be  studied  more  thoroughly  before  any  definitive  conclusion  should  be 
reached. 

In  any  event,  sufficient  interest  has  been  stimulated  in  proposed  new 
slurry  lines  to  raise  again  the  legal  matter  of  the  right  of  eminent  domain  at 
the  Federal  level  (proposed  Amendment  No.  1175  to  Senate  Bill  S2652) .   In 
August  1974  the  Senate  Interior  Committee  approved  a  bill  to  grant  the  right 
of  eminent  domain  to  coal  pipelines.   To  exercise  this  right,  a  certificate  of 
public  convenience  and  necessity  would  have  had  to  be  obtained  from  the 
Federal  Power  Commission  after  having  conferred  "with  the  Department  of 
Interior,  the  Federal  Energy  Administration,  the  Environmental  Protection 
Agency,  and  other  Federal  agencies."  A  similar  bill  was  introduced  in  the 
House  of  Representatives.  However,  the  bill  which  actually  received  Senate 
approval  specified  that  the  certificate  was  to  be  granted  by  the  Interstate 
Commerce  Commission.   With  only  Senate  approval,  the  bill  has  not  been  enacted 
into  law  at  this  time. 

This  same  issue  arose  but  was  not  resolved  early  in  the  1960's  with 
regard  to  the  proposed  line  from  the  Appalachian  fields  to  the  east  coast. 
Presumably,  this  must  be  settled  prior  to  construction  of  a  new  line  between 
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Wyoming  and  Arkansas.   Again  the  railroads  opposed  Federal  intervention,  main- 
taining that  control  over  "the  Tight  of  eminent  domain  has  traditionally 
rested  with  the  states"  (3,  6,   21) .  No  doubt,  the  railroad  strategy  will  be 
to  oppose  each  request  at  the  State  level  with  a  belief  that  they  can  block 
new  lines  more  effectively  on  a  State -by -State  basis  than  at  the  Federal 
Government  level.  A  spokesman  for  the  proposed  line  from  Wyoming  to  the 
Southern  States  was  recently  quoted  as  having  said  the  slurry  line  would 
"have  to  cross  rail  lines  in  44  places"  and  that  the  railroads  have  "already 
told  us  to  forget  it"  (12) . 

COMPARISON  OF  UNIT  TRAIN  AND  SLURRY  PIPELINE  COSTS 

The  available  evidence  does  not  support  precise  comparisons  of  transport 
costs  of  coal  in  a  wide  range  of  volumes  and  regularity  of  shipment  to  an  even 
wider  variety  of  destinations.   Yet,  much  is  known  and  will  be  crucial  for 
background  in  efforts  to  reach  decisions  if  the  mines  of  this  country  are  to 
provide  the  quantities  of  coal  suggested  in  serious  estimates.   Production 
forecasts  for  the  next  two  decades  indicate  increases  in  the  Northern  Great 
Plains  of  two  to  three  times  the  1973  level  by  1977  to  1980,  to  be  followed 
by  further  growth  thoughout  the  decade  beginning  in  1980.   This  forecast  is 
considered  to  be  responsible,  realistic,  and  even  conservative  (70).   Expanded 
output  seems  assured  in  all  major  fields,  though  less  dramatic  in  some  fields 
compared  with  the  western  fields. 

In  view  of  the  virtually  certain  rise  in  demand  for  coal  transport 
service,  extensive  and  important  investment  decisions  have  to  be  made.  While 
the  magnitude  of  the  new  investment  requirements  cannot  be  measured  in  precise 
terms,  it  should  be  clear  that  the  task  is  large  and  will  continue  over  a 
period  of  at  least  one  to  two  decades.   To  rush  into  massive  pipeline  construc- 
tion, rail  car,  or  rail  track  rebuilding  and  expansion  programs  would  be 
inadvisable  in  light  of  the  material  shortages  in  this  country  and  throughout 
:  the  world.   But  transport  capacity  must  be  available  as  output  from  the  mines 
I  increases.   Some  of  the  decisions  must  necessarily  carry  long-run  commitments 
;  of  huge  investments  for  that  is  the  very  nature  of  pipeline  and  rail  operating 
equipment.   This  need  is  well  illustrated  by  the  following  comment  by  the 
I  Chessie  System  President:   "Those  who  mine  the  coal  and  we  who  transport  it 
must  be  assured  we  are  dealing  with  a  long-term  situation."  It  is  not 
realistic  to  "purchase  coal  cars  at  $20,000  each  to  meet  short-term  emergency 
needs"  (53). 

Studies  clearly  indicate  that  long-distance  pipeline  and  rail  shipments 
! of  coal  are  both  feasible  in  a  comparative  cost  sense.   Therefore,  both  are 
I  viable  possibilities,  especially  for  western  coal  where  new  mines  will 

typically  support  large -volume  movements.  Although  about  15  percent  of  the 
I  coal  tonnage  moves  on  inland  and  coastal  waterways,  this  traffic  is  limited  to 

that  originating  from  mines  adjacent  to  existing  waterways.   The  ton -mile  cost 
I  of  water  traffic  is  typically  lower  than  rail  costs  for  the  same  service.   One 
jhelpful  comparison  of  costs  among  alternative  coal  shipments  made  in  1971  is 
'shown  in  table  5.   Clearly  the  two  low-cost  methods  are  slurry  pipeline  and 
irail.   The  overlap  of  0.3  to  0.7  cent  per  ton -mile  for  slurry  and  0.4  to 

0.9  cent  for  rail  is  realistic.   Neither  is  superior  to  the  other  in  any  broad 
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spectrum.  Yet,  for  specific  cases,  one  will  undoubtedly  be  preferable  to  the 
other  though  likely  by  narrow  margins.   Therefore,  analysis  of  the  specific 
circumstances  based  on  the  best  current  information  is  inescapably  the  wisest 
course.  A  decision  in  one  instance  at  one  point  in  time  can  become  only  a 
matter  of  background  for  other  decisions  at  later  times.  A  more  precise  and 
later  comparison  than  that  of  table  5  was  published  in  December  1973.   This 
one  is  based  on  a  1 -trillion -Btu  transport  cost  movement  over  a  1,000-mile 
distance.   The  rail  distance  is  assumed  to  be  10  percent  greater  than  for 
pipeline.  The  distance  differential  seems  realistic  in  light  of  other  studies 
The  comparison  is  shown  in  table  6.   The  Project  Independence  Report  of 
November  1974  concluded  that  slurry  pipelines  with  capacities  as  high  as 
10  million  tons  per  year  "offer  rate  advantages  over  rail  and  are  competitive" 
with  barges  (24) .   Oil  transport  costs  are  low  compared  with  any  known  method 
of  moving  coal.   Even  the  cost  of  transporting  oil  from  the  Middle  East  to 
world  markets  is  estimated  to  be  only  5  percent  of  the  destination  price  as 
of  April  1974  (43) .   Coal  transport  costs  by  rail  declined  to  36  percent  of 
final  per  ton  value  in  1971  from  46  percent  in  1967.   This  decline  was  due 
to  both  the  increased  unit  train  movement  and  to  the  rising  coal  prices  (42) . 

TABLE  5.  -  Cost  comparisons  for  solid  volumes  of 
2  million  to  6  million  tons  per  year 


Carrier 

Transport  costs, 
cents  per  ton-mile 

Conditions 

Slurry  pipeline 

Rail 

Truck 

0.3  to  0.7 

.4  to   .9 

5.0  to  8.0 

2.0  to  6.0 

Over  50  miles. 
Unit  train,  over  400  fniles. 
One-way  haul,  empty  return. 
Less  than  15  miles. 

Conveyor  belt. . 

Source:   Chemical  Engineering,  June  28,  1971,  pp.  74-90, 

TABLE  6.  -  Transport  costs^ 


Fuel 

Cents /mm  Btu/day  100  miles 

Oil 

0.8 

Gas 

2.0 

Coal  slurry 

2.4 

Railroads  (0.6  cent  per 

ton-mile  plus  10  percent 

greater  distance) 

4.0 

^Transportation  costs  are  presented  for  various 

1-trillion-Btu-per-day  movements  over  a  distance 
of  1,000  miles. 

Source:   Oil  and  Gas  Journal,  Dec.  24,  1973, 
pp.  44-50. 

An  interesting  economic  evaluation  has  been  prepared  by  the  Federal 
Bureau  of  Mines  Process  Evaluation  Group,  Morgantown,  W.  Va.,  on  a  possible 
slurry  pipeline  from  Montana  to  the  Northwest.   Comparisons  are  made  on 
volumes  of  9.1  million  and  18.2  million  tons  per  year.   The  cost  estimates  are 
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within  a  reasonable  range  of  meeting  rail  costs  between  the  same  points. 
Although  no  substantial  tonnage  moves  over  this  route,  the  Burlington  Northern 
has  tracks  along  the  general  route  studied  in  this  report. 

Another  study  stresses  the  manner  in  which  pipeline  costs  decline  with 
large  volumes,  with  an  upward  volume  range  to  25  million  tons  per  year  com- 
pared with  3  million  tons  which  can  be  considered  a  representative  amount  that 
can  be  moved  by  a  unit  train  within  a  year.   The  study  estimates  that  the  "cost 
per  hundred  miles  is  2.5  cents  per  million  Btu  for  a  unit  train  transporting 
3  million  tons  per  year  of  coal  versus  3.8  cents  per  million  Btu  for  a  slurry 
pipeline  carrying  5  million  tons  per  year."  But  having  the  volume  reach 
25  million  tons  "by  pipeline  will  drop  costs  to  1.3  cents  per  million  Btu" 
C18). 

Should  this  general  comparison  prove  to  be  realistic,  pipelines  can  be 
expected  for  very  large  shipments,  with  the  railroads  continuing  to  dominate 
the  field  for  large  but  not  huge  volumes.   The  25  million  tons  will  be  shipped 
only  to  a  few  points  since  there  are  only  a  few  receivers  who  can  cope  with 
such  large  amounts.  With  further  study  and  experience,  large  lines  might 
deliver  to  more  than  one  destination  without  having  to  add  unduly  to  their 
unit  cost  of  service.   The  Process  Evaluation  Group  study  on  the  Montana - 
Northwest  pipeline  indicates  that  this  is  possible.   The  ton-mile  costs  are 
closely  comparable  to  the  $10.35  per  ton  for  rail  haulage  of  coal  from  the 
Great  Plains  to  Seattle  reported  in  the  Project  Independence  Blueprint  (70) . 

SUMMARY  AND  CONCLUSION 

Should  the  question  of  eminent  domain  not  be  settled  in  a  manner  that 
permits  interstate  pipelines  to  be  constructed,  slurry  pipeline  service  will 
be  restricted  to  those  cases  for  which  approval  can  be  obtained  from  two  or 
more  States.  Most  of  the  proposed  new  pipelines  are  to  cross  several  States. 
Since  the  technology  of  pipeline  transport  has  been  sufficiently  well  demon- 
strated to  prove  that  it  will  work,  the  necessary  legislation  may  well  be 
enacted. 

Problems  related  to  water  supply  could  be  a  more  serious  impediment  than 
those  related  to  the  right  of  eminent  domain.   For  large  pipelines  in  regions 
of  low  rainfall,  water  requirements  must  be  considered  along  with  other  claims 
on  the  water  supply.   A  small  number  of  large  lines  might  well  be  preferable 
to  a  larger  number  of  smaller  lines  from  the  western  coalfields  to  power- 
generating  plants  throughout  the  country.  When  the  legal  hurdles  related  to 
the  right  of  eminent  domain  and  environmental  requirements  for  mining  and 
reclamation  are  overcome,  means  probably  will  be  found  to  provide  water 
supplies  adequate  for  effective  operations. 

Some  question  has  arisen  over  the  interest  of  the  railroads  in  developing 
coal  traffic  from  the  western  fields.   This  concern  seems  to  be  unjustified. 
Such  companies  as  the  Burlington  Northern,  the  Denver  &  Rio  Grande  Western, 
the  Chicago  &  North  Western,  the  Union  Pacific,  the  Southern  Pacific,  and  the 
Missouri  Pacific  have  demonstrated  more  than  mere  token  interest.   In  fact, 
the  Union  Pacific  had  1,000  open-top  hopper  cars  on  order  at  the  end  of  1973; 
ithe  Southern  Pacific,  700;  and  the  Burlington  Northern,  680  (42) . 
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One  of  the  more  attractive  features  of  the  western  coal  traffic  and  the 
potential  competition  for  this  service  is  that  the  railroads  would  be 
encouraged  to  greatly  improve  their  equipment  utilization  as  is  being  done 
with  the  unit  trains.  More  efficient  utilization  of  existing  and  recently 
purchased  equipment  is  preferable  to  merely  adding  new  equipment  to  be  used 
under  older  scheduling  and  utilization  patterns.   Innovations  in  rail  opera- 
tions, though  rare  for  many  years,  have  again  occurred  through  unit  trains 
rates  and  service. 

In  conclusion,  the  slurry  pipelines  and  the  unit  trains  offer  possibil- 
ities for  high-quality  service  that  has  been  limited  for  many  years.   The  need 
for  one,  and  very  likely  for  both,  of  these  services  on  an  increasing  scale 
seems  assured. 
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